J' MES the Second, by the Grace of God, King of England, Scot- 


land, France, and Ireland, Defender of the Faith, 8c. Toall to whom 
theſe Preſents ſhall come, Greeting : Whereas We are humbly in- 
” formed, That our Truſty and Well-beloved Captain Davie! New- 
houſe hath with great Art, and at the Expence of much Time and Monty, 
. compoſed a Treatiſe, Intituled, The whole Art of Navigation, in Five Books, 
which hath been peruſed by ſeveral the moſt Eminent Profeſſors of the 
Mathematicks, and received their Approbation ; and the {aid Captain Da- 
' iiel bf gr having humbly befonght Us to Grant him Our Royal Li- 
cenſe for the ſole Printing and Publiſhing the ſaid Book; We have 
thought fit to condeſcend unto that his Requeſt : And we do according- 
ty hereby grant our Royal Licenſe and Priviledge unto the ſaid Captain 
Daniel New-houſe, his Executors, Adminiſtrators, and Aſſigns, for the 
ſole Printing and Publiſhing the aforeſaid Treatiſe or Book, under the 
Name or Title aforeſaid, for and during the term of Fourteen Years, to 
be computed from the day of the firſt ſetting forth of the ſame. And 
Our Royal Will and Pleaſure is, and We do hereby require and command, 
That during the ſaid term of Fourteen Years, no Printer, Publiſher, or 
other Perſon whatſoever, being Our Subje&s, do preſume to Imprint, or 
cauſe to be Imprinted, without the Knowledge and Conſent of him the 
ſaid Captain Daziel New-houſe, his Executors, Adminiſtrators, or Aſſigns, 
the aforeſaid Treatiſe or Book, or any part there, under the Title afore- 
ſaid, or under any other Name or Title, or to ſell the ſame, or to import 
into Our Kingdom of Exg/and any Copies thereof, Imprinted inany parts 
beyond the Seas, upon pain of the Loſs and Forfeiture of all Copies ſo 
Imprinted, Sold, or Imported, contrary to the Tenor of this Our Royal 
Licenſe, and of ſuch other Penalties as-the Laws and Statutes of this Our 
Realm will infli. And of this Our Pleaſure, the Maſter, Wardens, 
and Aſſiſtants of the Company of Szariozers are to take notice, that the 
{ame may be entred in their Regiſter, and due Obedience be yielded there- 
unto. 


Given at Our Court at Whice-hall the Sixteenth Day of 
October, 1685. in the Firſt Year of Our Reign. 


By His MajzsTys Command. 
OUNDERLAND. 
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proper Names, the effei3 of ſteady Prudence, and 
Shalful ConduF , the reſult of wiſe Counſels, and 
generous Reſolutions : For without this, it would 
1 have been impoſſuvle to Conquer and Reduce 
7 /o many Potent, and Inveterate Enemies, ;( as 
} you have done :) And therefore I am very ſecure of 
R the general approbation. of this Wark, if Tour 
T7 MajesrTy br pleaſed to receive it with the 
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ever, there is enough in it to learn to carry , 


a.Ship fafe toany part of the, World. Take 


only what 'pleaſes you. beſt, and leave 


the. reſt for thoſe u# 4. Nature hath not. 
endowed with your parts: And if you are. 


for higher things , have. a little Patience , 


__ andI ſhall endeavour to fatishe you in the. 


© next, which 1 deſign principally. for Ar. 
tifts.. In the mean time, accept-of this as a 


Token only of my Ambition to ſerve thoſe 


Gentlemen that incline to Navigation ; and 
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" To Captain NEW-HOUSE, upon hi 
BOOK f NAVIGATION. 


; Hen Morrals firſt, (Reel'd with the hopes of gain) 
| Made an attempt npon the dangerous Main , 
Rude of all Art, ia ſhapeleſs Veſlels, they 
Commit themſelves unto the faithleſs Sea : 
| Strange Neighbouring Lands dilcoyer , and explore 
/ Nigh Continents, they a're had ſeen before. 
U Ta time far diſtant Realms, each other knew , 
Whilſt ſtill by uſe che Sailors knowledge grew; % 
At laſt to Chart, and Compaſs they arriv'd , | 
The utmoſt thought, yer ſtill the Science thriv'd. - 
How many Schools are Founded, to inſtru 
The Youth defign'd, proud Veſlels to Condu&? 
What Volumes writ, to teach the ſafeſt way 
To guide theſe floiting Caſtles on the Sea? 
And amongſt theſe my Friend, may I devine; 
None can be worthyer than this of Thine. 
> *Tis true, I ignorant my ſelf muſt own, 
% In all the Rules of NAYVIGATION, +} 
Bur *cis ſufficient, that I know your Wit, | 
And can the ſureſt judgment give from it ; 
For how can Plants, that good and generous are 
But"like themlſelyes, fruit good and generous bear ? 
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OF THE 


' Definitions, Propoſitions,. ad Problems, 


.  containd ini the Firſt Book. 
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IRST Definition. Off Navrgation, 'and what « Pilot 
ſhould know, Os Page 1 
Propoſition 2. Of the Year Biſſext 3 
Prop. 2: Of the Roman. Indiftion 5 
| Prop. 3. Of the Golden Number | ibid 
Prop: 4. Of the Epatt | 
Prop. 5. How by the Epadt to find the New Moon awd its Ave 9 
Prop. 6.. By the Age of. the Moon-, how to find the Day of the 
Month | o |Þy 
Prop. 7: How to find the Cycle of the Sun, and Dominical. 
Letter I'4 


Prop. 6. How you ſhall find what Day-of the Week the Month- 


_ brorns; | . 16 
Prop: 9. How to find the Moveable Feaſts 17 
Prop. 10. How to find the Time of High-water in any Harbour ib, 
Rrop. 11. The hour -of Full-ſea, and Age of the Moon being knows, 


how to find out any time what Moon makes a Full-(ea-- 


in. any Harbout: 0 23. 
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A Table of the Defimtions, Propoſitions, 


Prop. 12. Kyowing what Moon makes a Full-ſea in an Harbour , 
! and the hour of High-water , how to find out the Aze 
h: of the Moon. (Provided you know whether it be be. 
Ly fore or after the Full, ) 0 24. 
- 4 Table of Trades, ſhewing whit Mooy makes a Full-ſea on the 

Coaſis and Harbours of England , Scotland, Ireland, 


France , Spain , ' Portugal, Holland., Flanders , . and 
' other Places. | | | 25 
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4 GEOMETRICAL PROBLEMS: 


SERFING 


For the: Conſtrution -of the Figures. contain'd in: 
the following Books. 


Roblem 1. A Reght-lize being given, how to draw another- 
Right-line Parallel to it from a Point given. age 34 
Probl. 2. How to Erect a Perpendiculay-o0x N - exd of 
4 Right-line gives. 35 
Probl. 3. How to raiſe « Perpendicular from the middle of a Line 
given. . Pay 36» 
Probl. 4. How to let fall a Perpendicular from: any. Point aſſigned, . 
pon 4 Right line given. | bid | 
Probl. 5. the to aivide a Right line given into two equal Parts, 
azd a Circle into four. — 
Probl. 6. How to find if a Line be Perpendicular upon another. 38. 
Probl. 7. How to divide a Line given. into as many equal Parts.- 
45 -10u will, ibid : 


Probl. 8. How to make an Angle ( from-a Point ina Line given ) 
® equal to an Angle given. 39 - 
vp 'Prbl. 9. How to divide an Angle given into two equal Parts: ibid 
' Of a Circle, = . 40: 
Re, Probl. . How te find the.Center of a Circle, . tbid - 
Probl. 12: 


*-"00 


"and Problems, contain'd in this Book. 


: Probl.* 11 How to finiſh a Circle brgun, or elſe deſcribe a Circle, 
which ſhall paſs through Three Points given, (Which are not 

{ ſituated in a Right line.) 41 

: Probl. x2. ' How to divide a Quadrant or fourth Part of a Circle 
* ., B&4 into go Deprees. : 42 
IS i 'Probl.:13. How to divide a Degree or other Part of 4 Circle into 
2 -25 many Parts as you pleaſe. ibid 
: "Probl. 14. How to make a Geometrical Square upon a Right-line 

Wt gtven, | 44 
f Prob. 15. How to deſcribe the Common or Cylindrical Oval about 
4 Diameter gives. : | : ibid 
Probl. 16. How to deſcribe 4 long Oval upon « Diameter gives 45 
Probl. 17. How to deſcribe a #rue and perfett Oval. ibid . 
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The Tasrx of the Second Book. 


Econd Definition. Of the Sphere, page 47 
Propoſition 1. Into how many Parts the World is divided, 
and what each Part containeth. 48 


Prop. 2. The Motions of the Heavens; their Revolutions b 
the Cauſe of their Names , why the Zoadtack is ſaid to be in the 
Primuins Mobile; and if the Sun and Stars are in any Sign 

. - Or 70t. ; | | 5O 
Prop. 3. The as 4 ana Diſtance of the Heavens; how the 
Stars appear through them, and the Magnitude of the Planets 
and fixed Stars. + 52 
Prop. 4. Of the Circle, in how many Parts it is divided; what 
theſe parts are called;, how many ſorts of Circles there are in a 
Sphere ; and the Reaſons of it ? 55 
Prop ' 5.7 the Equator. ( Or EquinotTtal. ) 56 
Prop. 6. Of the Nodtack , Ecliptick Line; Signs, and other things 


that depend thereon. 58 
Prop. 7. Of the Horizon. 2s do 
rep. 8. Of the Meridias. 62 
Pro. 9. Of the Colures. | 65 
P:cp. 10. Of the leſſer Circles, the two Tropicks, aud the two 

Palar Circles, 66 


Prop. 11. 


A Tableof the Defenitions, Propoſitions, 
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I11.: Of the Zpnes. 

12. Of the Parallels. 

13. Of the Azimuths, 

14. Of the Almicanterahs, or Almicanters, 
15. Shewing which of the Circles of the Sphere are moſt 


uſeful in Navigation ; and of the Latitude and Longitude. 


Prop 


. I6, Of the Meridian Altitude of the Sun and Stars, and of 


their Declination. 7s 
Prop. 17. The Complement of the Latitude of the Sun, Stars, 
and Pole above our Horizon; alſo the Complement of the Liti- 
tude, of the Declination | 
from our Zenith. 76 - 
Prop. 18. Of the Difference in Latitude, and in Longitude.. _77 - 
Prop. 19. Of the Amplitude Ortive and Occaſive, F 
Prop. 20s. Of the Parallax, and Refrattian. - 


»-.and of the Sun or Stars Diſtan 


A Table of. the Parallax of the Sun, according to the Obſerva- - 
#/0ns of Philip Lansberg,, («Duteh-Man.) 8 


A Table 


3 
the Parallax of the Sun, according to the Obſerua: - 


tions of the Famous Ticho-Brahe.- - ha 
4A Table of. the. Refrations. of the. Sun, according to the Oh- 
ſervations 
A Table of t 
Obſervations of Ticho-Brahe. - 
A Table of: the Refra 
Parallax. - 6; 
A Table. of the- Patallax of the Moon according . to the Obſer- 
vations of Ticho-Brahe. I 
A Table of the Refrattion of the Moon , according. to the Ob- - 
ſervations of Ticho-Brahe. - k 


Prop. 21. Of Climes. - 


Philip Lansberg, -aud Ticho-Brahe. 
ractions of the Fixed Stars ,. according to the , 


__ 
Ction of the Sun, to be made uſe of without + 


Prop. 22. Of. the Poſition of the Sphere... 


23. Of Eclipfes. . 

.. 24. Of the Latitude of the fixed Stars. - 
. 25. Of the Longitade of the Stars. 

. 26. Of the Declination of the Stars. . 

ht < Aſcenſion of the Sun and Stars ; Oblique 


27. Of the 
exſional Difference.. 


Aſcenſion 3 4nd 


Prop. 28. Of the chief Stars, their Snbſtances and Motions... . 106 ; 


and Problems contain'd in this Book. 


| Prop. 29. Of the chief Stars ; their Magwitude ; ad into how 
many Conſtellations they are atviaed, | ibid 


The Tart of the Third Book. 


Ropolition 1. Of the Sea Compaſs, that excellent Ilhuftri. 
ous Inflrument of Navigation. page 115 
Prop. 2. The Uſe of the Compaſs. 118 
Prop. 3. Th+ Errors of the Sea Compaſs. - .; [#20 
Prop. 4. Of the Variation of the Compaſs, NE 121 
Prop. 5. The Uſe of the Azimuth Compaſs. 123 
Prop. 6. How to 0ſ:rve the Vartation at Noon by the ſhadow of 
the Sun. - || | 125 
Prop. 7. . How to obſerve the Variation by the North Star, © 126 
Prop. 8. How to obſerve the Variation by the Suns Altitude, ( or 
his Diftance from your Zenith.) 127 
Prop. 9. To find the Variation by the:Scale and Compaſs. 130 
Prop. 10. How t9 obſerve the Variation by the Suns Amplitude 
Ortive ayd Occaſive. 135 


A Table of Amplitudes Ortive aud Occaſive , ſhewing every Day 
what Degree and Minute the Sun is to riſe or go down from the 
Eaft or Weſt , either Northerly or Southerly , according to 
his Declination ; to wit, from one Degree of Latitude, to 
thirty five Degrees of Latitude. 143 


Prop. 11. The Uſe of the Tables of Amplitude. 148 

Prop. 12. How toobſerve the Variation at any time of the Day, 1 51 

Prop. 13. How to wake a Plain Chart. 

Prop. 14. How to know if the Plain Chart be well made. 

Prop. 15. The ufe of the Plat or Plain Chart. | 

Prop. 16. How 76 know by the Plain Chart the Diſtance between 
twe Places, | | IGT 

Prop. 17. How to know' by the Plain Chart the Latitude of any 
Place, OS I62 

Prop. 18. How to find the true Point of the Ship. ibid 


Prop. 19. 


A Table' of the Defmitions, Propofitions, 


Prop. . 19. Proving the Plain Chart falſe , and not to be truſted to, 


but in very ſhort Voyages. *. 263 
Prop. 20. How to make the true S:a' Chart, commonly called. 
Mercator*s Chart, © . 166 


Prop. 21. How to know by Mercator's Chart what Rumb (or 
Point of the Compaſs ) you muſt Steer to go from ove Harbour 
to another. | 68 

Prop. 22. How to find by Mercator's Chart, the Diſtance of. two 
places. ; | ibid 

Prop. 23. How #0 find by { mpaggnrs Chart) the Latitude and 
Longitude of any Place. DB 170 

Prop. 24. The Latitude and Longitude of your Ship being known 
how to prick it down in your Chart. _ ibid 

Prop. 25. How to prick down your Reckoning by Mercator*s 


Chart. I7L 
Prop. 26. The Latitude of two places, and their Diſtance given, 
#0 find the Courſe and Difference in Longitude. 172 


Prop. 27. The Latitude of tw places and the Courſe being kuown , 
how to find the place of your Ship, and how many Leagues you 


have Sailed , and the Difference in. Longitude. ibid 
Prop. 28. The Courſe, Diſtazce, and Variation, being knows: , 
howto find the place of your Ship. -- 193 


Prop. 29. What muſt be obſerved by theſe that will keep aw account 

of the Ships way. | 176 
Prop. Jo. How to judge of your Diſtance , 6r Number of Miles 
| failea, | | : | I77 
Prop. 31. How to judge of the Ships way or Run by the Pen- 


aulum. 180 
Prop. 32. Other ways to judge how many Miles or Leagues your 
Ship ſails in an hour. | 8s 
Prop. 33- How to allow for Currents in judging of the Courſe and 
Diſtance. x 182 
Prop. 34. How to find which way the Current Sets, 185 


Prop. 35. Of the Log-Board, ibid 
mo 36; How ta keep a Reckoning of Twenty four hours without 
the Lo | 


18 
Prop. 37. How to take a Reckoning from the Log-Board , and | 
to Compute the true Cour;e and Diſtance. ; 188 
Prop. 35. How to Corret# a Dead Reckoning, when the Dead 
Latitude differs from the obſerved Latitude, © 189 
| a Prop. 39. 
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and Problems, containd in this Book. 


Prop. 39. How to Corrett your Dead Latitude by your obſerved 


Latitude when you ſail Eaſt or Weſt. 192. 
Prop. 40. How ro Corrett (by the Card) a Compoſed Conrſe or ſeue- 
741 Conrfes together, 194 
Prop. 4b. How t0-Work a Ship at Ses. .I.96 
Prop.. 42. A Sh deſcrib'd,. and Sea-terms explain'd.. L102 


ah. 


The Tas: of the Fourth Book. 


Irſt, The Deſcription and uſe of the Sinical Quadrant, 11% 

Prppoſition 1. How #0 reduce Leagues of Eaſt ana Weſt, 

znto Degrees of Longitnae. | I 12. 

Prop. 2. How to change Degrees aud Minutes of any 
Parallel into Leagues. 


113 
"Prop. 3. Howto turn Leagues and Miles. of Eafting or Weſting , 


izto Degrees and Minutes of Longitude. II5 
Prop. 4. The Courſe and Diffance Ri given how to. find the if. 
ference of Latitude: and of Longitnde. 116 
Prop. 6. The Diſtance Run, and difſerence of: Latitude being 
given, how to find the Conrſe, and difference of Longitude, 123 
wh 6. The Courſe and difference of Latitude being giuty , to find: 
the diſtance and differance of Longitude. 122 
Prop. 7.. The Alteration.of the Latitude and Longitude being 9iven, 
how to find the Courſe and Diſtance. | 124 


| Prop. 8.. The Courſe and Departure from the Meridian giuen, to- 


find the diffance and difſerencein Latitude, 127 
Prep.. 9. To know how many Leagues you muſt ſail.upon any Point 


of the Compaſs, to riſe a Degree of Latitude. 128 
Prop. ro. How #0. Corret?. your. Dead. Reckoning by . the Sinical” 
other, W | I29 
Prop. 14. How fo Corrett the Courſe when. there is Variation., or 
when. your Compaſs waries: | I42 
Prop. 12. The Deſcription. and uſe of ſuch Inſtruments. as. are 
proper for Navigation... | | 150 
I; Of the-Aftrolabe. 15+ 
Ih Of rhe Crofs-tafſe.. ” m, 254. 
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A Table of the Defmitions, Propoitions, 


HT. TO NPTY of the Quadrant, commonly called Davis's 

Wy Quadrant , but by the French, the Engliſh Quadrant, the 
8 Inventer being an Englifh-man. lik 258 
| IV. Of the Graduated or Aſtronomical Ring. | 260 
V., The uſe of the Quadrant to obſerve the Stars Altitude with- 
ous Florizon. ; 262 


Prop.. How to know a year given, which of the four Tables of the 
Suns Declination you are to make uſe cf. SE 4 
Prop: 14. Hw to proportion the Suns Declination to any other 
Meridians Diſt ence from that ,, for which" theſe Tables were- 
Calculated, - 265, 
Prop. 15. How to work your Obſervation from the 1othi. of March, 
zo the 12th. of September, whey you ſail in Letitude North. 270 
Prop. 16. How to work your Obſervations in North Latitude, from - 
_ the 12th. of September; 70the roth. of March... 272. 
Prop. 17. How to work your Obſervations in Latitude South. 273 
Prop. 18. How 50 work your Obſervation made.at any. Stars that 
- miſe and'ſet, V 279.. 
Prop. 19. How to find the height of the Pole by the higheſt and - 
loweft Meridian Altitude of the Stars, (that doth wot Fe) whoſe . 
Dtclination or Polar diſtance is ſet down in your Tables. 280 
Prop. 20. How to know to find the height of the Pole by the 
Stars ( that doth wor ſet ) without their Detlination or Polar 
Diſtance. | p ' 282 
Prop. 21. y the North ('or Pole ) Star, with « Table of its 
Diſtance from the Pole Artick , for the four chief Points of the 
Compaſs-the Guards are upon, with the: way ro know whejz the 
Guards are ow. each Point of the Compaſs, named onthe ſaid- 


Table. 283 
Prop: 22. How to find the height of th» Pok ( Artick ) by the- 
North Star , and the Guards: 285: 
The Log-Book: 287 
The Journal to the Log-Book. 305 - 
The. Explanation of the Journal. 307 
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and Problems contain'd in this Book. 


"—_ 


The TasBLE of the Fifth Book. 


Table ſbewing the Dominical Letter from the firſt year 

of Our Lord to the year 3400, and may be continued 

. for ever, - page 2 

| Tat les for the Months wery uſeful. #5 & 

A Table /hewing what time Aldebaran or the Bulls Eye comes to 
the Meridia throughout the Year. * 16 


A Table ſhe;-ing what time 31 chief” Stars come upon the Meridian, 
before or after the Bulls Eye, _ 17 
A Table of the Right Aſcenticns and Declinations of the chiefeſt 


and moſt known Stars in the Firmament , with their Magnitude 
Latitude, Longitude, and Diſtance from the Pole ; exath 
Calculated for + Year 1684. .. | 18 


A Table of the Suz*s Right Aſcenſion. | 20 


. 


A Traverſe-Table for every Point, Half-Point , and Qurrter- 
Point of the Compaſs, to the 100 part of a League or Mile. 21 

A Table of Mcridional Parts. 29 

A Table of the Miles of Eaft aud Weſt , anſwering to the De- 
grees of Longitude iz the Fourth Rumb, . 


A Table for Changing the. Degrees aud Minutes of - Eaſt = 


Weſt znto Miles. 05 of 
A Table fo Reducing Miles of -Eaft aud Welt ito Degrees of 
Longitude. | 73 
Loxodromiques, or Traverſe-Tables of Miles , with the Diffe- 
rence of Longitudes apd Latitudes. ; 1,0 $7 


. % 


A Table of :he Latitudes «xd Longitudes of the principal Ports, 
Harbours , -Capes az Iflands, iz moſt of the known-parts i þ 
the World: Beginning from the Meridian of Pico Teneriffa. 
Collected from the beſt Charts, Deſcriptions, and Obſervations 
of ſ-wveral able and experienced Navigators of our own and other 
Nations. 0 nd 112 
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|. NAVIGATION. 


THE FIRST BOOK. 


The Principles of Navigation, 


Begin with the Principles of Navigation, it being 

"neceſſary to explain them here in very intelligible 

terms, to the end that they be Perfettly underſtood 

even by thoſe of the meaneſt Capacity,who are deſi- 

rous to Underſtand or Learnthe Art of Navigation 3 

Wt, molt of them being receſſary for Praftice, ard to 

i om Ag make it yet more plain, I ſhall lay down the whole 

W A > W Art of Navigation by way of tf between a 
Young Scholar and his Tutor. | | 


& 


you 


| The Definition of Navigation, and what a Pilot ſhould know. 


Ss, HAT is Navigation ? 
| T. Navigation is a Science or Art which contains cer- 
tain Rules, abſolutely neceſſary for every man to know 
that undertakes the Condu&t of Ships from one, Country 
or Harbour to another. | . 
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S. Why do you name it a Science or Art ? Fes? 

T. Becauſe Navigation is conſidered two ways, to wit, in Theorie and 
in Prattice, that being properly an Art which puts into practice the Pre- 
cepts Invented or Taught by Theorie, which 1s a Science. - 

S. How many Sorts of Navigations are there ? | 

T. There are Two Sorts of Navigation ,-the one Common and Short , 
ſuch as is PraCtifed by thoſe that only-go from Harbour-to. Harbour a- 
long the Coaſt, and feldom loſe the ſight of the Land. And the other 
Artificiat and Great, becauſe it undertakes great Voyages, and requires 
greater knowledge than the firſt, ſince it carries Ships to all the moſt 
diſtant Parts of the World. 

S. What is it neceſſary to kxow for Practicing theſe two ſorts of Na- 
vigation ? 

F. For the Common or Coaſting Navigation, beſides the Uſe.of the 
Sea-mens G@mpaſs and Card for Soundings, it is alfo neceſſary to know 
well how to judge of the Ships-way: Phe Uſe of the Calender for' diſtin- 
guifhing the Common year from the Biſſext, and for underſtanding the Ufe 
of the Golden Number and Epatt, to find by it the New Moons and her 
Ages, the time of full Sea, or low Water, the Spring and Ebb or Neap 
Tides: The force of the Currexts, and how they ſet, ard what time you 
may Enter or put- into any Harbour, whoſe Situation muſt be perfeCtly 
known, (that is to ſay , what Point of the Compaſs. the New or Full 
Moon makes High Water in it) as well as the Depth and Quality of the 
Waters. The wvaricty of Grounds;. the Rocks, Sands, Shoalds, Capes , 
(or Points. of Land) with their diſtance, and how they Lye: Clhfts, 
Light-bouſes , or any other Land or Sea Marks ; the knowledge whereof 

_- conliſteth chiefly in Experience., which you may the ſooner attain by 
help - the Great Wagoner , which Book , I recommend to you for that. 

urpoſe. 

. for the. Artificial and Great Navigation, beſides all this which is 
Common to both ; you ought alſo to underſtand the Definitions and Vſes of 
the Sphere, the Sun and Stars Declination for finding the Latitudes ; with _ 
the Uſe of the Croſi-Sraff, Quadrant, Aſtronomical Ring, (or Aftrolabe,) / 
and for that purpoſe the &ighr Aſcention of the Sun and Stars, (for to know 
what time they will come tothe Meridian, and the hours of the Night) the 
Uſe of the Tables of Amplitude , with the perfect PraCtice of the Sinical 
Quadrant , Gunters Scale, or the like, to reduce their ſeveral Courſes and 
to Correct them: And beſides all this, you muſt needs know very well how 
to obſerve or find out the Yariation of the Compaſs , to Carrett it, and 
Rectifie your Gourſes, a thing ſo neceſſary to-a Pilot, that without it he 
cannot be capable to undertake the Condudt of a Ship. 

S. Is this al! that a Pilot ſhould know ? | | 

T. All good Pilots are obliged at leaſt to know well what 1 have named, 

'and to anſwer to it when Examined about it. But thoſe that aim at a 
greater perfection in that Art arg not fatisfied with the Practice of the 
Sinical Quadrant.or Scale, but apply themſelves to ogher more exact 
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Geometrical Praftices., as T rigonometry, and the Uſe of the Tables: of 
Logarithms , Sines, and og, 4m which 1s the moſt perfe&t and exact 
Navigation-or way of Working a Traverſe, ſince it agrees both to the | 
Triangles , Right-lines and Sphericks : Belides every Pilot or Captain that 
will-perfe&t-himfelf, ought to learn at leaſt how to Calculate the Decli- 
nation of the Sun- and Stars, ( and to- Corre## the Tables of the Sun's 
Declination when-neceſlary ) their Right Aſcentions, and Amplitudes, 
Ortive and Occaſive; their Azimuth, and other Aſtronomical PraCtices 
which- concern Navigation. 

S. Is it neceflary for a Pilot to carry to Sea a Croſ5-Staff, a Quadrant 
and an Aftronomical Ring or Aſtrolabe ? | 

T. Yes, in long Voyages ; fince- many good Obſervers have found by 
experience, that the Quadrant is beſ# when the Sun is near the Zenith, 
but that otherwiſe the Croſs-Sraff is better, The Aſtronomical Ring and 
Aftrolabe is alſo neceſſzry_ to.take obſervation, when there is no clear 
Horizon, (a thing that often happens to thoſe that Sail to New-found-land, 
and fiſh upon the grand Bank ). but of theſe rwo, the Ring is the beſt, the 
degrees being greater by half, and in every reſpect more eaſie and fitter 
for the Sea than the Aſtrolabe. 


PROPOSITION L1 
Of the Year Biſſext. 


S. HAT do you call a Tear? 
T.- A Year is that Interval or Space of time, that the Sun 
takes to go about the Twelve Signs of the Zodjack, : 


S. Are there Several kinds of Years ? 

T. Yes, but I ſhall treat or ſpeak here only of three kinds., to wit, of 
the Aftronomick, which is Compoſed of Hours, Minntes and Seconds , 
over and above 365 Days. And of the Politick, or Civil Year, which 
contains only Days, and is divided into the Common which is of 365 Days, 
and the Bifſext which is of 366, and this laſt happens only once1n Four 


T ol ape, 


Years. 


S. Why do you call the Fourth Year Biſſext ? 

T. Becauſe the Sixth Day next before the Calends of March is twice 
repeated, a. Day being added to the Twenty-fifth of February on which * 
it falls, and therefore they count or repeat twice the:Sixth of the Ca- 
lends, in Latin Bi/-ſexto Calendas, from which two firſt words Bifſexc 
1s derived , February being that Year of 29 Days. | 

S. What do you mean by Calends? | | 

T. Catends are the Firſt Days of every Month-, fromwhich the. Ro- 
ans counted the Days of the'Month, they are derived from the Greek, 
Verb Ca/o, which ſignifies to Cal, becauſe their Crier thas Day-(ſtanding 
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The Principles of | Book I. 
. | 4 
in a high place) after ſeveral Calls, made known to the people how many 
Daysin that Month, the Fairs and Markets ſhould laſt. 
S. Why did they inſtitute or ſet up. this Cuſtom of Billext ? 
T. Becauſe that the Common Year contains almoſt fix Hours more than 
365 Days, which Hoxrs make a Day in Four Years time; and ſo by that 
"means the Common and Aſtronomical Year almoſt agree. | 
. S. How ſhall I know when a Year propoſed is Bifſext or Common ? 
T. Divide the propoſed Year (fince Chriſt) by 4, and the Remainder 
of the Diviſion will ſhow you what Year it is. But if there Remains 
Nothing, the propoſed Year is Biſſext. 


Example, + 


I would know what the- Year 1635 will be? 4&4) 1655 (421 
Divide 1685 by 4, the Remainder is 1, thus, ' oor 


Which ſhews, that the Year 1685. will be the Firft Year after 
Biſlext. ; Pos 
| eAnther way more eaſie , 


Is to cut off, from the propoſed Years, the Thouſands, Hundreds, 
Scores, and all the Fours and the Remainder. will ſhow you what Year 
it is, but if there Remains nothing the propoſed Year is Biſſext. As for 
Example: If you would know what the Year 1684 is, firſt cut off the 
Thouſand and Hundreds, and (there will Remain 84, which is Four 
Scores and Four, which being likewiſe taken off, there Remains No- 
thing, by which you know that the Year 1684 1s Bifſext, and by the ſame -_ 
directions you will find the Year 1686 to be the ſecond Year, and the 
Year 1687 the third after Biſſext. | 

S. Is not that J1ſtitutioz of Biſlext Year Interrupted ? 

T. No not in England, but it will be interrupted in Holland, France, 
Spain, and other Countries that follow the Grego-iaz or New Calender.,-. 
to wit, every Hundred Years, except the Fourth Centurie, to reckon 
from the Year 1600 , and therefore the :Year 17co, 15co, 1900, 
2100, 2200, 2300, ſhall be Common Years amongſt thoſe -Nations 
that obſerve the Conſtitutions of the Popes, but the Year 2005, 2409 >, &c. 
will be Biſſext according to the decree of Pope Gregory the XII. in the 
Year 1582. from which Year in the ſame time he cut off 10 Days to re- 
form the Julian Calender which made the Year too long , and is the £.. 
cauſe that we do and ſhall count our Month 10 Days later than the - 
Dutch and French, 'till the Year 1700, that we ſhall differ 11 Days, 
becauſe they make it a Common Year, and we a Bifſext , by which-means 
_ this difference wall increaſe a Day, and will do ſo every Hundred Years, 

- (unleſs our Calender be reformed) except the Fourth Century or Hundred, 
becauſe then their Year ſkall be Billext as well as ours. | | 
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| PROP. II. 
\ Of the Roman Indifion. 


which is now of no Uſe to Navigation, nor any thing elſe, 

altho it 13 moſt commonly ſet down in the Calenders, and . 
in all the Charters and Writings of the Biſhops and Prothonotaries of 
Rome. | 

S. Since this IndiCtion is of zo Vſe to-us, why do they put it then in 
the Calenders ? | | 

T. 'Tis put in only to follow the Cuſtom of the Antient Romans, 
which did uſe the like IndiCtion of Years, and therefore it is called the 
Roman Indiftion. ; 

S. Since it is. put into our Calenders, I ſhould be glzd to know the firſt 
occaſion of 1t. t o 7 PD, 

T. Then you muſt be informed, that it was a-Cuſtom amongſt thoſe 
Foreign Nations that were 1ributary to the Roman Empire (and dwelta- 
far off) to pay their Tributes to the Romzrs as followeth. 

The firſt Five Years they paid Gold, in token of their obedience to 
the Empire. In the ſecond Five Years they paid Silver, for the Soldiers 
pay. But in the laſt Five Years they paid only-Eraſs, towards the Re- 

aration of Armour and Munition: So this Cuſtom of three different 
ayments in 15 Years, hath been the Cauſe of this Iediction, the thing 
you deſired to know. | | Bay 

S. How do you find out this Number of [ndiCtion ? 

- T. "Tis found out thus, add 3 to the Year given, and divide the 
Sum by 15 , the Remainder of the Diviſion ſhall. be the Number of In- 
diction Required, which is to be counted from Seprember ; (and not from 
Azrch, as the Epeit ) and it nothing remains after your Diviſion, then 

15 is the Number of IndiCtion. | | | | 


$8: HAT 1s the - Roman Indiction ?. 
; \ A ; T. It is a Revolution or Number conſiſting of 15 Years, 
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P'R Q P. I11.” 
Of the Golden Number. : 


mt. A. 


it well, pray be ſo kind to explain it to me in intelligible Terms. 

T. To underſtand well what 1s meant by the Golden Number, you 

muſt know, that the Conjunttion of the Sun and Moon (which we 
commonly call New-vor ) doth not happen every Month at the fame time, 
but only ozce in'19 Years, and yet not exat#ly then neither , for the Moon, 


] | Have often Read of this Golden Number, but do not underſtand 
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finiſheth her Period an Hour and almoſt Twenty Eight Minntes ſooner 
than ſhe begun it 19 Years before; however ths being the Namber of 
Years on which the Sun and Moon comes. zeareſt to end their Revolutions 
together, it was choſen before any other, to find out by it the New Moons 
and Eaſter Days, for which it was in ſuch eſteem amonglt the Antient 
Aſtronomers that they kept an exact Account of it , and did mark it in 
their Calenders every Year in Golden Letters: Thus, I. I. IH.1V.V, W. 
and ſo-forth, untill XIX. which is the reaſon it.is called the Golden Number, 
to ſignifie that as Gold ſurpaſſeth other Metals , ſo this Number ſurpaſſeth 
all others, for this particular Uſe. 

S. What 1s the Uſe of -it now ? | 

T. Its Uſe is only to find out the Epa#, and not the ew. Moons and 
 Eafter as formerly , becauſe it'is' found Defctt;ve. 

S. How is this (Golden) Number to be tound out ? 

T. There are ſeveral ways to find the Golden Number, but the eaſieſt 
is to cut off the Thouſands and Hundreds of the propoſed Years; 
and to add 5 to the reſt, from which take all the Scores, and for as 
many Scores as you cut off, add ſo many times 1 to the. Remairider, and 
that will make up the Golden Number required , as you will better un- 
derſtand by this / 

| Example, | 


1 would know the Golden -Number for the Year 1685. 


Therefore, 1 cut off the Thouſand and Hundreds of the propoſed - 
Years, and there remains 85, to which I add 5 and it makes go, 
fromwhichl1 take or cut off the 4 Scores, and there remains 10, to which 
I add 4 (for the four Scores I took) and that makes 14, the Golden + 
Number required. | 

S. Altho this is ſufficient, I ſhould be glad to learn ſome of the orher 
ways to find this Golden Number. ; 

T. I do not think it neceffary ; however to ſatisfe you in it, I will ſhew 
you Three other ways,: (to the end that yeu may underſtand” as much of _ 
itasany;) the Firft of which is to cut off 1500 of the propoſed Years , ' 
and to. Divide the reſt by 19, and the Remainder. of the Diviſion will 
be the Golden Number required , but if there remains Nothing, the 
Golden Number will be 19. | | 

The Second is to cut off 1600 of the Years propoſed , and to add 5g 
to the reſt; and then to Divide it by 19, and the Remainder of the 
' Diviſion ſhall be the Golden Number required , but if there remaineth 
Nothing, the Golden Number will be 19, as betore. | 

And the Third PraCtice is to add 1 to the propoſed Year, and.to Di- 
vide it by 19, and ſo forth, according to the. precedent directions ; by 
all which you will find the Golden Number of any propoſed Year, this 
is ſo plain that it needs no Example. * ” 
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S. Why do you add one to the Year of our Lord ? 
T. *Tis becauſe the Golden Number was. 2 the Year that Chriſ# was 
Born. : 

S. What will the Quotient of this laſt PraCtice (or Diviſion) ſhow ? 

T. The Quotient will ſhow hgw many Zunary Cycles ( of 19 Years) 
have paſt, ſince the Year of Je/3s Chriſt, and that is the reaſon why 
the propoſed years are Divided by 19. | 

S. What time of the Year is it, that this Golden Number begins? 

T. It begins always the Fir of Fanuary. 


PROP. IV. 


Of the Epatt. 


S.F FF HAT do you call the Epa# ?- 

KJN/ TI. The Epadt is nothing elſe, but that difference of 
11. Days, which is between the-two Common Years of the 
Sun and the- Moon ; otherwiſe called Year: Solary and Year 
Lunary.” ©" 

S. How ſhall I underſtand this Difference ? 

T. You may eaſily underſtand it, if you conſider that the Common 
Lunary Year is but of 12 Moons, and. every Moon but of 29 Days and 
a Half, which'makes but 354 Days; and therefore is ſhorter by 11 Days 
than the Solar Year, which as you have read ,- contains 365 Days. 

S. T vinderftand now very well that the EpaCct takes its Original from 
this Difference of 11 Days, but muſt theſe 11 Days be added every Year 
to the former Epact !? | 

T. Yes, to wit, the next Day after the laſt of February, for the 
Epa#t never begins ſooner than the Firft of Arch, | 

S. Is this order never interrupted * | 

T. No.never with us, except the EpaCt\happens to be 29... as.it-will 
infallibly happen in the Year 1690. or every time that the Golden 
Number is 19, for then you muſt add 12. for the following Year only; 
to the end that the EpaCt may keep the ſame order as before, with the 
Golden Number. You are alſo to take notice, that the EpaCt never” 
paſſeth 30, and therefore when by adding 31 , you find that ir 
pafſeth 30, you muſt Subtrat&t the 30; and the Remainder ſhall be the 
EpaCt required. | I) O 

S. How ſhall I knew the Epadt ? Ss” 

7: The Epa&t may be-known ſeveral ways, but the caſieſt after you 
know the Golden Number, is to ſuppoſe three Numbers plzced upon 
your .left Thumb, as the. following Figure ſhews you. | 


And 
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The Principles of 


And then count your Golden Number on. your Thumb: Thus, firſt 
begin on the lower Joint where the 10 ſtands, and reckon 1, then 2 on 
the middle where the 20 ſtands, and 3 upon the end or Number 30: . 
Then begin again at.the lower Joint, and there ſay 4; and fo continue in 
the ſame order as before, untill. you have counted the Golden Number 
. of the-propoſed Year. For that Number oa which it falleth being added 
to it, will be the Epact for that Year: So that the Sum do not exceed 
30, forif it doth, you muſt SubtreCct zo, and the Remainder ſhall be 


the Epact required. | 
Example, 


T deſire to kyow the Epadt for the Year 163g. 


Therefore, I look firſt for' the Golden. Number of 1685, ( as before 
taught ) and. find it tobe 14, which being counted upon my Thamb, 
(in the fame order as before) I find that it falls on the middle of it, 
on Number 22, which being added to 14, there comes 34, from which 
I SubtraCt 30, and there remaintth 4 for the Epact of the Year 1685. 

S. This is plain and eaſfte enough, however 1 deſire to know ſome 
other way or method. : 

T. The Second way to find the EpaCt, is to Multiply the Golden 
Number of the propoſed Year by 11, and the Produ& will be the Epact, 
(if it be under 30) but if the Product be above 30, then you mult Sub. 
tra&t 30, and the Remainder fhall be the EpaCt. required. 


Example. 


1 would fain kyow the Epatt for the Year 1685. whoſe Golden 
| Number ts 14. 
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The Golden Number is . . . . . . . 14 

I Multiply It by . *d "$4 > $* =P . . ” . TI 

| ready x nil Ab noe II BL hb DL, IVES! 
| k ; = | 


Which divided by 30, the Reminder is 43 — 30) 154 ($ 
the EpaCt required. oe ns 
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S. What is the EpaCt good for? _ | 

T. The Epadt is good for Three things: Firſt , at ſerveth to find the 
Change or New Moon. Secondly, it ſerveth to-find the Age of the Aooy. 
And Thirdly., the Days of the Mouth; '.( The. Age: of the; Moon being 
known.) : 


F*.28 Py 


PROP, 'V. 2 
How by the Epa#t to find the New Moon and-its Age: 


S, HAT do you call New: hon ? 
T. The New Moon is the Conjun#ion of the Sun and 
Moon, that. is to ſay the Poſition of chem both ,- under the 
ſame degree of the ſame Sign of the Zodiack. 
S. And what is the Full Moon? _ +... 
T'. The Full Moon is the oppoſition of the Moon. to the Sun, which 
happens when the-Sun and Moon, are.ia the ſame degree of; the: oppoſed 
x" . What is the ivcreaſe and decreaſe ? | = x: 
T. The increaſe is when the Moon mrcreaſerh her Light, that is to ſpy, 
from Lu gry A the New Moon, to kar” ny Frnectr 
is on the E4/f lideof the Sun, and goethrdown after .him. -: 'Fhe decreale . 
ds ae pas Ligh&Diminiſhech, to Wit, From ker Full atill ſhe 
be ep agjin, 360 then fhe-i5 14 of hbg-yun and gorthdewn Fotos 
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S. How's the Change or New Moon to be known ? - En 

T. AddtheE &of the propoſed Year to the Months paſt ſince the firſt 
of March, and that Sum Subtra& from, 30, the Remainder ſhall be 
the ow _- the Coy or New Moon: But if the EpaCt _ Month be- 
10g a@ded together exceed;:30, they muſt be.dedudted out of: 60, _.*\ 

Retember that "t Fanuary ay muſt add norhing to the Epact for the 
Month: in February you mult add 2, in September 8, and in November 10, 
and by ſo doing yon will come neareſt to the true time of Change, or 


New Moon, the ſame is to be obſerved for finding its Age. 
, G 5 & Ex ample. 
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I mould fain kt the Day of the Change or New Moon, in February, 1685. 
The Epattof the pro Year is . « - - 4 
For the. Month. of February add . . i 1M 
{7) Fe Ot + - !2"The'Sumt -.:-. .' ; 6 


Which being Subtrafted from . . 


There Remaineth NO F 


- Which-55 the Day:that it witt-be' New Moon-in- © Bebrainy: . 1685. ' 


Eon DD—<—ew TS. I Cr nll 
Tidefire to: know the Day of Chanze or New 400n, in Oftober, 1634. 


The Epact of 1684. is . :, . Ad gd <1 df « 
hk. Months from the firſt of  aferiy bag. ; 


8: 
The Sunr. /: A 


wi bien Subtraſted from . 60.7 
LLRES 


Remaineth Te 29, _ 


SY which! 1 know. that in Ofebe; 1684. the "Ne of” he Nom Moon- 
will be-the 2gth. as was required. 


WA There is enough of that, but how ſhall [ know the Lee of the 


Moon ? ; 
--F! You ſhall know-the- -Age of 'the Moon , of yaa add th won Mo and: 


Month front arch, to the Day of: the Month pro Feed. t of 
Three Numbers, being added together; wilt be the K 
Rut if it exceed 30 , you muſt Subtract the 30, and the Remainder hl | 


be- the FE: of the-Moon... 


|: Example, Tr, - ne re | $ 
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" The ic EpaCt of the Year IA Is: x0 2 $57; 
For the Month of November, 208 Ropes Waco), 
The Day of the Month, add, ,,,.., -- I7 


The Sun, 59 
From which I Subtract - 5 GOExg i ;30 1 414% 


aakliack T1... 


For the Age of the Moon, the "__ of Novonte , 1684. 


1; ; 


E xenple 2. 
| The 7th. of Fune 1685. 7 would keow the Age of the A" ? 


The Epa& of the Year 1685, thr »_'s. 244 
For the Month, add . . Aw 
The Day of the Month, add. ; NY <tr Þ 


The Sum Xs a $:n6g' 2 3297 


For the Age of the Moon t the Ls of Fune 168 5 and by it I know * 


that it- is Fu Moon, 


£ PROP, VI ; | 
Dy y the Age yf. the Moon, how to find, th Day fe the Month. 


I. HA T mak a9;:to findthe By UE he Age} by the le 
N/ of theaoor 7-4 [1314 12010. hD vo 
'T.- You mult ag the pat of "of, the, propoſed Year., tathe 

OM , and' Sub- 


& 2 At q757,Þ = 


number. of, Months paſt March, (as before; 

tra the Sum from the Days of: the Mende, the Remgos hall bo be 
© the Day of the:Month xequired :- Ep4Q and Months paſt fi Too. 
' March, being added make more than lf 6 )ays of the Mopps. Age ,.y 
muſt add 30 to the Age of the.Mgon,and Subtract the Sum 8 nM your 
addition ) as before. 

Rida 00D 0119 2% ht 3k tn nd och dl 
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Iz June 1685, _ Hoon being the 15 Days ou, Ws "y =_ know 
Z1 what Day of the Month | it js 7 Vi 1irr M7 i \ 
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Example. 1. _ | 
1 would fain kv the Day of the Change or New Moon, in February, 1635. 


The Epattcf the ro! AS. -- 8 
For the. Month. of February add . . .. .. . 


TO Ki: Oe 1d 54h. 
Which being SubtraQted from . . 


2 
'6 


T here Remaineth Dy Y 


A 


- Which-i is the Daythat it will be New Moon-in- -F deny; : 168 q- - 


* + 6 LN LGOCOCCLIERE CLE... 
T;defire to: know the Day of Change or Nzw 00n, in Oftober, 1634. 


The Epact of 1684. .is* . :, . h. 
The Months from the' firſt of POuOY | 


The Sum. #4 


Which i bin Subtrafted from COUR y 
Is .oT —_— 
Be Remaineth TT 29, CE 
- By: which I know: that in Ofober 1684. the wy of the New Hoc: 
mill be the 2gth. as was required. 


8; There. is enough of that, but how fhall 1 know the ee of the 
Moon * 

--F! You ſhall know-the-Age of the Moon, if Fou-add the Epa, and: 
Month from 'arch, to the Day of- the ') os propofed, for thoſe 
Three Numbers, being added together; wilt be the Ape of the Modn - 
Rut. if it exceed 30 ,_ you muſt Subtract the 30, and the Remainder ſhalf | 


is the AE of the Moon... 
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" The ic EpaCt of the Year: CEE I:7x527 200 oped! 
For the Month of November, m_ 5. #7451 Jero! 
The Day of the Month, add,,,.., -., _ 


The Sun, 59 
From which I Subtract . nl DES E J207 15d 


Rennilneth CZ + 98 20 
For the Age of the Moon, the wn of Novenke, 1684. 
: | Example 2 2. Wy au 
| The 7th. of Fune 168 5. © would keow the Age of the Alon ? 
The Epadt of the Year 1685, OPENLY * = 


For the Month, add . . . . . Re” 
The Day of the Month, add. ; Yai nd 


The Sun Ys | 624g" 2 3:24 196 


For the Age of the Moon the 7th. of Fune 168 x and by it I Know | 


that it is Fu Moon, 


$ d | 
” « 4 ISPS) 1 + 6. wv M 4 


RC” SP 
B ” the Age e. _ Moo, how to find: th Dy of the Mont, 


y HAT mail # ine, find.the Bey Ly the 2d}, by the the WI 
F 0h the door f-- 5 [11> 521! 

- T.:- You muſt alt add tho.B A of. the, propoſed Year, _ + to the 
-. +. number of; Months paſt 5 m March; (as before) and Sub= 

tra the Sum from the Days of the Ger gen , the Remainder ſhalt ba 
© the Day of the-Month required :- hl the E9n pact and. By Sa om 
March, being added make more t * the Days of the'M Be ook. 
muſt add 30 to the Age of the. Mygog,,and Subtract the Sum ET your 
AF as before. 
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Is June 1685, "ay Afoon being the 15 Days Old, bo de re _— kyow 
D what Day of the Month jt We ti vic tiny | | 
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The EpaR-of the propaſed: =” G 
The Mongh from. A” 


The Stm 
Which beivg cubiratiedfrom 


There Remgineth rn 
For the Day of the Month. FTP, 


Example EY 


In N ovember I 1684; , the Moon beint then-20. Days Ol, of ao re to 
' know what Day of the Month #t 5s ? es 


The Epadt of the Year 1684; is: 7. 248 
For the Month of. November, add. . . . 10 


_TheSum. .. . ,, 33. 


Which I ſhould SubtraCt from the Age ” the Moon, but cannot ;- 
therefore I add 3o to the 20 Days of the Moons yO_ which makes 50; 
from which tSubrratt the Som 33, Remaineth r75 for the Day-of 4he -— 
Month in November 1684. | 


S, Is it neceſſary to knows, the:Ard No the does, for to find the Day 
of- the_Month:? 

T.. Yes, and therbfore if "you: don't know: i; you muly frgd i it: ont , by 
obſerving when. the Moon is upon your Meridian : oY Jad alſo know 
the juſt hour. of. pag or/Night-at that ſame thive baing 
—_— end Be BB | and the Pr Oe Proj oo b YSY "he oc will be 

or Moria ben th e Moon tomes to 
_ idian New Nous To. bh, # opted bur when from 
Midgightto Noon it isdeercafe, '2pd then you maſt add 44 torhe Moons 
Hoon req found- med your. Din) #0 the. Whole will He phe hf of the 
. 873 9c0M ASH 75 SLE | 
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The Moon being on the Meridian at 9 of the Clock, at Nighe. py het "a 
conſequence. in her I Fx Lad her Ye: P..: 


ic touris © 4 4-4 .< 
I'Mattiply it by *. 


The hou 
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"Which I divide by 12. 12) 139 (11 Days, 6 Hours , 
=Y 


And the Quotient ſhoweth that, the Moon is 11 Days 6 Hours Old ; 
for the remainer of the Diviſion being doubled, ftows the Hours, 


E xaniple ; 


\ The Moon being upon the Meridian at 6 of the Clock in the Morning. 
_ ( Andbyconſequence in her decreaſe.) TI demand her Age ? 


/ | The Howr- Ib o- » + «++ «a oY 
/ IANGHNT UDF co a fees od 
| The Product . . . . go 


Which I divide by 12. ' 12) co (74. 12h. 
| 6 15 added. 
The Sum .. .' . . 22 Days, 12 Hours, 


' For the Age of the. Moon. - 


S. Why do you Multiply the Hours by 15 ? - 

T. It is, to reduce them into Degrees ; for-an hour is equal to-1x.. 
degrees; for the Sun by his Divrnal Motion (from Eaft re Welt) makerth 
360 degrees in 24 hours,. which is 15 degrees an hour. 

.S. Why do you divide it- by 122 * — 

T. 1 diyide it by 12 to reduee it into Days, (of the Moons Age,) for - 
the Moon moves 12 degrees more than the Sun in a Day, (by her own 
proper Motion) and therefore if. you divide the degrees of. her diſtance 
trom the Snn, by 12, you will reduce it into Days and. hours Lunar, as - 
in. the precedent Example.. | | 24 TP. 

S. Is there no other way to-find the Moons Ape ? ” | 

T. Yes, you may alfo-find-it by the Croſs-ſtaff,, obſerving: therewith 
the diſtance between the Sun- and the Moon, and the degrees being di- 
vided by 12 will ſhow you the Means Age. 

You may: alſo give a near gueſs at-the Sun and-Moons diſtance, by 
the Sea-man's Compals; fetring by it the Syn and Moon ,: and allowing 
11 degrees 15 minntes for every Point (of the Compaſs) contained be- 
tween them both : But. this'way being net. {o-exact as. the firſt, I ſhall 
not recommend ito you. - - + 3 73 

S. Can you not-figd the Moons Age by common Arithmetick:? 

T. Yes, it may be found out -by the Rule of Three; if you can tell 
how many hours the: Moon comes later to the Meridian thai the Sun, 
which you may ealily do by a Dyal or by the Watch, .or the Glafles run 
{ince Noos. . 452 | Exaviple, 
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Example. 
eAdmit that I obſerve the . ſoon on the Meridian 5 hours after the Sun , 
: h and would know the Age of the oo ? 4s 


I make a Rule of Proportion , and ſay: If 24 give 30: What will 
'F hours give? 24) 150 (6 days, 6 hours. 5 


ff S 150 
And1 find that they give 6 days and 6 hours for the Age of the Moon, 
as was required. | OE R | 
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.S, Why did you fay, if 24 give 30? 
T. Becauſe that from Change to Change we reckon 3o days, (altho 
-it wants ſome hours,and minutes of it) and every day is of 24 hours ; 
and therefore to find how many days (Lunar)the 5 hours ſignifie you muſt - 
» Multiply 30 by 5, and divide the Product by - 24, and the Quotient 
will ſhow you the Age of the Moon, as inthe precedent Example. 
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PROP..VIL ” 
How to find the Cycle of the Sun, and Dominical Letter. | 


S. HAT do you mean by the Cyclc of the Sun ? $i 
| | A T. The Cycle Solar is a Revolution of 25 Years, which - 
- V being ended begins againat the Unit, becauſe the Dominical. 
\,_ Letter, is then in the ſame order that it was at, firlt. 
S. How do you find out the juſt number of the Cycle of the Sun ? 
T. I find it by adding. g to the propoſed Year, and dividing it by 
28, for the Remainder of the Divilion.is the Cycle of the Sun; but if 
there remaineth nothing, the Cycle Solar will be 28, 


Example, GE at weed | "7 
iT deſire to kzow the Cycle of the Sur, for the Year 1634. 


The. Year. propoſed. «+; ©: >; +. 1684 
AdQ + SR as = + bs) 


| OE = —— 


The Sum |... » 1699 
Which. 
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NAVIGATION. 
Which being divided by 28, © 28) 1693 (60 

| 3D 3-0 hs - 
There remaineth 13 for the Cycle of the San required. 
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S. What was this Cycle invented for ? | ; 

T. This Cycle: was invented, more to find by it the Dominical or 
Sunday Letter , than to ſhow any Change of the.Suns Motions. 
S, What muſt 1 do to find the Dominical Letter? ” 

T. To find the Dominical Letter ; you muſt firſt be informed, that 
the Cycle of the. Sun begins always ( with us) at a Year Bifext,” that is 
to ſay at two Letters, to wit, GF; and ſoon counting all the Letters . 

' backward, as you will better underſtand by the following Table, which 
at any time you may make your ſelf, or at leaſt as much of it, as you 
need, for. knowing the Dominical Letter :. As for Example, If you. 
would know. the Sw:day (or DominicalJLetter for. the Year 1684, whoſe - 
Cycle Solar is 13. Hy | | = 
.. You muſt begin your Tables in the Margin, and - Cycle. Sunday Let.. 
you will find that the Dominical Letter for the Year — ns 
1684; is Fand E,, ſince the Cycle of the Sun is 13, 
had it been more, you mult have continued the Ta- 
ble in the ſame order, and the laſt Number: of the 
Cycle will ſhow you the Letter anſwerable to it. 

S. Why do you begin to count the Cycle Solar 
from a Bifſext Year , and theLetters backward ? 

T. It is only. to imitate the Ancient Romans whoſe 
Cuftom it was. {9.47 10 | 
- $. Is there. no: ways to find out the Dominical | 
Letter. with leſs trouble ? = #4 
- T. Yes, if you can remember 'theſe'Seven Latin. 
Werds : Gratis, Filins, Eternus, Dei, Calum, Bonts, 
Aadit : Which muſt be.counted upon the 4 Fingers- 
of the Left hand, thus: For the F:r/t Year of the: ; 

Cycle -£6lar, yon mult ſay upon the. end of-your fore Finger Gratis Filim: - - 
For the Second Year , upon the.middle Finger, Eternes : . For the Third 
npon the fourth Finger, Dez: For the Founth Year.upon the little Finger, . 
Celum : Then beginning again'at the fore Finger , ſay. Bonis Addir, and 
ſo forth, untill the- Laſ# Number of the: Cycle. Solar,_which then will : . 
ſhew you the Dominical Letter ; provided you da not forget. to- count. 
always two Letters upon the fore Finger;;..whichwill ſhow you the Biſlext - 
Year, but the other Three .( Fingers) only the.common.., ; | 
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How you ſhall find what Day of theWeek the Month begins. 
Ly H' W ſhall I find what Day of the Week the Month begins? 


T. To find what Day of the Week the Month 'begins ,. you 
mutt learn by heart this Latin verſe: Fig hCG 
Aſtra Dabit Dominus Gratizque eabit Epends, 
| Gratia Chriſticole, Feret Rurea Doua Sideliz | 
(or any' 1 2 Engliſh words that begins with the ſame Letters that theſe do) 
which you muſt apply to the 12 Months of the Year, as Afra, for 
Fanuaryz Dabze, for Febmary; Do-nms, for Parchz and ſo forth until 
December ; The firſt Letter of 'every word, ſheweth the Day of the - 
Week on which the Month begins. -For it is the Cuſtom to align the 
Sever' firſt Letters of the Alphabet , to the Days 'bf the Week. and to 
begin Faruary with the firſt Letter of it A, and ſo to continue in Alpha- 
detical Order 'till the laſt Day of the Year which ends with the Letter 
G, and therefore knowing with what Letter the Month begins, it is 
very eaſie to know on what Day of the Week ft'is, for you need but 
ph the Dominical Letter; as-you will better underſtand :by 
TnIS £ , | FOES? 
Example. BE Ree 
Tn the Year 1685 , the Dominical Letter is D. 1 demand what Day 
of the Week. falls the firſt of July ? ; 


Anfwer. Since Fuly, (by the precedent Rule) begins with the Letter G, 
and the Dojninical Letter is D: 1 ſay that July begins-on-a Wedneſday , 
for from D to G in Alphabetical Order, ( as you muſt. count it.) there 
are Three Letters fignitying the Third Day from the Domunical Letter, 
which cane no other than Wedneſday : As I faid. 

S. Are not theſe Seven Letters the ſame that ſerve fof the Domimeal 
Letter ? | | [ Te <>; 8 

T. Yes, all the difference know, is that the Dominical Letter ſerveth 
for Sunday,. and the fix others for the 7: of the Week in. Alphabetical 
Order, Contrary to the Order of Dominical Letters which are counted 
backward, | 

S. Do they not differ alſo in Name ? | 

T. Yes, for the Letter that ſerveth for Suaday is called the Dominical 
Letter ; bnt thoſe thar ſerve for the reſt of the Week, are called Ferza!, 
becauſe of the Holy Days that fall on them. * _... 

S. Can you tell by theſe Ferial Letters, on what Day of the Week 
any other Day of the Month falleth ? 

T. Yes, very eaſily , for the ſame Day of the Week that the Month 
begins, the 8th. the 15th. the 22th. and the 29th. begins alſo. This be- 
ing underſtood, it muſt needs be very eafie to know 1t : However I will 
give you an | Example, 
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" In the Year 168 5, 1 mould know on what Day of the: Week the 
| 24th. of July falls, 
Anſwer. Since the 22th. of Fuly falls on — (as I ſaid) as well 
as the firft Day of the Month. '* The 24th. muſt needs fall on a Saturday.” 
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Flow to find the Moveable Feaſts. : 


$.- HAT do-you Call. Moveable Feaſts ? 0 OO 
\ } \ / T. The Moveable Feaſts are thoſe that do not fall every 
Year on the ſame Day of the Month. As Eaſter Day, Roga- 
tion Sunday, Aſcention Day, Whit Sunday, and the like. 
S. How ſhall I fz4theſe Moveable Feafts ?. et 

T. The way to find what Day of the Month they fall on, is very 
eafie z the main or chief thing being only to know the Day of the ;NVew 
Moon in February , for by it they are all known. Shrove Sunday being 
always the next S:-day to the Change of-the Moon. Shrove Txeſday the 
next Tueſday. Aſter Shrove Sunday, Quadrageſſima ( or the firſt Sunday 
in Lert ) 1s the next Sunday to Shrove 1ucſday.. Eaſter Day fix Weeks 
ext after Quadrageſſima. Rogation Sunday five Weeks or 35 Days, next 
after Eſter. Aſeccation Day-four Days next after Rogarion Sunday. Whit 
Sunday ten Days next. after Apſcention Day. T\ rintty Sunday ſeven. Days 
next after Whit Swnday, Corpus Chriſti four Days next after Trinity, Sun- 
day, The fir'? Sunday in Advert, is the fourth Sunday before Chriſtmas. , 
Septnageſſima is the third Sunday before Quadrageſſima, or firiſt. Sunday 
in Lent, Quinquageſſima is the next Sunday before Quadrageſſima. Sexa= 

geſſima 1s the next Sunday before Quinquageſſima. 


FRO P. 4 nl 
How to find the Time of High-water in any Harbour. 


S, OW fnall I find the Time of Fwll:ſea'in any Harbour? 
H 7. Totind the true Time of High-water (or Full-ſea) in any 
place, you muſt jirit find by the following Table of Tides, 
(if not by your Experience ) what Moon maketh a Full-ſea in 
4t, the Day of her Change or Full; for that being known, you may _ 
D eals 
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The Principles of | Boox 1. 


eaſe find the Time of Full-ſea at any other time: Only by Multiplying 
the Days of the Moons Age by '48, and dividing the Product by 60, 
and adding to the Quotient and reſt of the Diviſion the Hours and 
Minutes for the Tide. 


Example. 


1f on. the Day of Change or New Aoor, , it ws Full-ſea in the Downs at 
1 Hour 3o Mines, ( as the Table of Tides ſhoweth} I demand what time 
#t-will be Full-ſea-there- when-the Moon-15 8 Days Old? 


Days of the Moons _— 8 
Maltiply by .. . jo{/- » +» + | + + 46 
| TheProdut .. '. 383 


Whiclrbeing divided by 60, © 60) 384 (6 hours 24 minutes, 


24 


gives 6 24 m; To whichTadd, 1 h. 3o m. for the Tide on: the Day of 
Change,and it makes 7 h. 54 m. for the Time of Full-ſea required. 


S, Wihy do you. Mtiply the Moons Age by 48, and Divide the Pro- 
du by 60? | | | 

T; 1 Multiply it by: 48 to reduce it into- Minutes, becauſe. the Moon 
and Tide abateth every Day 48 Minutes; and I divide it by 60, to re- 
duce it into Hours., becauſe 60 Minutes make an Hour. 

S. Is-there no fhorrter way to do it by ? 

T, Yes, for ſhortneſs you may Multiply the Days of the Moons Age 
by 4, and divide the Product 'by 5., and adding for the Tide, or Day 


of Change, you ſhall have the Time of Full-ſea required, but if it exceeds 


12, you muft Subtract the 12, and. the Remainder ſhall be the time of 
High-water.. 


Example. . 
If 0n-the Day of Change-it 4s Full-fea at London at Three of the Clock., 


1 would kzow what. tie it will be. Full-ſea there, the Aoon being 12 
Days Od? "| { 


Days of the Moons-Age- . . ;  . 13: 
Multiply by. \. ..-. +. © + +. +» 4 
The Produt- . . . . 48 

Whickbeing dividedby 5,, 5) 48 (9 hours 36 minutes. *_ 


3. 
giveth 


Bond,  NuYFYITGUPTON. 


; 9 | 
siveth g hours 36 minates: To which I add z. 3 
3 hours for the 'Day of Change. Lint nm 
; 'The Sumis - © 412k; 360; 
From whick-1: Subtract .--. i» M8 "_ 


* Remaineth 36m. for the Time cf High- oo _, 36M. 
watcr-required. 4, | 


S, Why do you Multiply by 4 , and Divide by 5B? © 

'T. I Multiply by 4, for .to reduce the Days of the'Meons Age into 
fifth parts. of an hour; for, 48 Mirftites, are * or 4.fifths;of an hour : 
And 1 divide the Produtt by 5, to reduce it into Hours; and the Re- 
mainder . (of the Diviſion ). 1, Multiply by 12, torreduce It into: {My ts, 
becauſe what'Remaineth are fifth partSof anthour, or 14 Minutes each: . 
S. I obſerve. .hat both your Examples are when the. Moow' is, in her 
zncreaſe, but what muſt I do when 1t decreaſeth ? i SN 
T. Yau,muſt (for ſhortneſs fake ).rake.pnly the, Pays'ſince the, Fall 
Moon , whicly being Myltiplied and Divided as, before , -will fiojw .yon 
the Ape of the'Moon, ard -when ſhe:comes to the South : To" hichif 
you add for the Tide or Change, che Sum-will be'the'T ine + Pullfea 
required, "Cp FOLD ALE SER 

Put take Notice, that in Rivers this -Rule faileth of ſome Minutes, - 
chiefly about the latter end of the firſt and third quarter, and the be- : 
ginning of the ſecand and fourth, about which time it is High-water 
ſooner than the Rule ſhoweth( becauſe of 'the weakneſs of the Tide at 
that Time, and the length-of the River,) and therefore when you will 
find the Time of High-water at London, or the like/place, a good way 
from the Sea. Do not#fail to make uſe of this Fable, -which ſhows 
what you muſt Subtrat& from the Time found by the precedefit Rule; 
and the Rernainder will be the Time of High-water required... ! g 


- Example, * ;: 
LLECS 0 


TFT he Moons eAﬀe. 1 H, 


16; 0 | OO 4 
, I'7: Le © OO cy | ef 
18 | 27 oo | Io | 
19 | 26 + 0O | 20 
20 | 35 |. & |. 2O [-3O 
2T*| 24 | | 00 | 45 
22 | 23'1- OLI | OO | 


The Moon being 6 Days Old, I find by the Rule that it- is High-water 
at London, at 7 of the Clock, 48 Minutes, paſt : But my Table ſhow 
that/ I muſt Subtra&t 45 Minutes from it; the Remainder 7 Hours 3 Mis, 
-Autes,, Is the true. Time of Migli-water at, Loudon, — ____ MOT | 
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S, What is the meaning of the Moons making Full-ſea in an Harbour ? 

T. The meaning is, that the Moon is then come to-that Rumb (or 
Point of the Compaſs) which agrees with the hour of the Day , or true 
Time of .Full-ſea,( in that place) when ſhe is either in her Change or 
Full. -\}.--- EE ER 

S, Do you mean the Rumb that the Horizontal or ordinary Sea Com- 
paſs ſhoweth? K-01 EE 

T. No, | mean a Compaſs Equinoxtial or Parallel-to the Equator, and 
therefore when we ſay that a North-eaſt, and- South-weſt Moon , maketh 
a Full-ſea at 3 of the Clock in an Harbour, we mean that when the Moon 
1s come where the Sun is at 3 of theClogk, it will then be Full-ſea there 
for it. is the hours Circle which determineth the Time of Full-ſea, and 
not the Azimuth as a great many think. Bet 
=_— What. do, you mean by an Equinoxial Compaſs or Parallel to the 
Equator? _.. -. | 
© T. I meana Compaſs by which one may know exaCtly the Hours, whoſe 
In, and Point of the ſocket, points to the Pole , and moves as it were 
the Axletree ofthe World: Therefore the South part of it muſt be raiſed 
aShigh as the Equinoxial or Equator is (to us, or) above our Horizon, as 
'ou will better underſtand by this Figure. 
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S. Why do moſt Pilots then fet the Sun and Mook by the Horizontal 
or ordinary Compals, ſince there is an errour ? 

T. *Tis becauſe it is a Cuſtom amongſt them, not only to expreſs by it 
how things bear from them, but alio the hours of theday, by allowing three 
quarters of an hour or 45 Minutes to every Rumbor Point of the Compaſs, 
(which are in all 32) and therefore ſince the Moon paſleth through them 
all in 24 hours, you muſt alfo learn what every Rumb or Poinr yields, . 
ſince it muſt be added to the Days of the Moons Age for to find the Time 
of High-water. 

S. Isit tr ue, that the North and South yield 12 hours ? 

T. Yes, and they are the orly Rubs that ſhow the rrue hours of the Day 
by the Horizontal Compals : However I deſire you to learn well by Art 
the following.Table. Since you cannot well put a Ship into an Harbour - 
without it, as the General Tables of Tides are made. 


JN 
= 


North by Ef and South by Weſt, or . 
North North. Eaſt and South South Weſt , or . 
North Eaſt by North and South Weſt Lia South, or 
North Eaſt and SouthWeſt, or . 

- North Eaſt by Eaſt and South Weſt b or 
Eaft North Eaſt and Weſt South 4 Uk 4» 
Eaft by North and Weſt by South, or 


O NN w + 
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Eaft and Weſt , or 
Eaſt by South and Weſt by North 
Eaſt Stuth Eaſt and Weſt North Weſt © « 
South Eaft by Eaft and North Weſt by W, eſt 
South Eaſt and North Weft . . 
South Eaſt by South and North Weſt by North 
South South Eaſt and North North Weſt . 
South by Eaſt and North by _— 

North gee South © 
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# , underſtand now pretty well this Table, but how muſt I make uſe - 
OL It 
___T. Youmuſt make uſe of it thus: Suppoſe you. know by the: Table of. - 
Tides or Experience that a Narth North Eaſt and South SouthWeſft Moon 
makes Full-ſea in the Downs, a place where you would know the: true. 
Time of Full-ſea'when the Moon is 10 Days Old. You muſt firft reduce 
the 10 Days of the Moon into. Hours as . you haye been taught, and- 
you will find it to be 8 Hours, to which adding 1 Hour 30 Minutes 
that the North North Eaſt and South South Weſt yields (as the Table ſhows 
you) there comes 9 Hours 30 Minutes for the Time of Full-ſca oY 
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e Another Example. 


If a North Eaft and So:uth Weſt Moon makes a Full-ſea at London-Briape , 
What Time will it be Full-ſea there when the Moon 1 22 Days Old ? 


Becauſe the Moon decreaſes I count only the Days from ker Full, 
which I find to be +, for 15 and 7 makes 22; theſe 7 Days.I reduce 
into Time, or Hours and Minutes, by Multiplying them by 48. and 
dividing by 62, or elſe Multiplying þy 4 and dividing by 5, and the 


' Quotient and reſt of the Diviſion will now that theſe 7 Days- (changed 


into Time) give 5 Hours 36 Minutes, to which I add 3 Hours for a 
North Eaſt and South Weſt Moon ; (as the Table ſhoweth;) andthe Time 
of Full-ſea at ; London will be by the Rule at 8 Hours 36 Minutes when 
the Moon is 22 Days Old : Burt becauſe it is a good way from the Sea, 
I muſt Subtract an Hour from it, as before taught z and the Remaining 
7 Hours 36 Minutes will be the true Time of High-water. 


. 7 Days ; 
By -4 5) 28 ( 5 Hours $6 Minntes. 
Product - 28 _ -N Hours for NorthE aſt, &c. 


'$ Hours 36 Minutes. 
Subtract 1 


7 Hours 36 Minutes. 


enother Example. 


Tf a South Sonth Eaſt and North North Weſt Moon , makes Full-ſea'in North 
Yarmouth Road, What time will it be Full-ſea there when vhe Moon 46 in 
ber Change or Full ? | 


Since the South South Eaſt and North North Weft Rumb yields 10 Hours 
30 Minutes, I ſay that at 10 Hours 3o Minntes it will be Full-ſea in North 
Yarriouth Road as was required. 

S, Doth.not the Sea'flow:more by one Point-of the Compaſs in:the 
Spring Tides than'in'the Neap Tides ? 

T, Yes, in Harbours in Riverstthat haveany intraught, andare of fome 
diſtance from the Sea, as Graveſend, London, or theiltke. 


> a 


Boo.  NAYVIGATI 0 N. 


PROP, XI. 


The Hour of Full ſea, and Age of the Moon being known , 
how to find. out. at any time What Moon makes a Full-ſea 


in any Harbour. | : 


S.Ww *FOW ſhall I find by the Age of the Moon and Hour of Full-ſea, 
what 209m makes a Full-jea in an Hartour? " 

T. To find what Moon makes aFuil-ſea in an Harboar, you 

muſt firſt reduce the Days of the Moon into Hours (as you have 

been taught) which Hours muſt be Subtrafted from the Hour of Full-ſea, 
and the Remainder will ſhow you what Moon makes a Full-ſea there, . 
(when ſhe is in her Change or Full )+as you will better underſtand by . 


this Example. | 


Suppoſe T be in an Harbour where it is Full-ſea at 10 of the Clock, and the 
Moon is 5 Days Old, How ſhall 1 know what Moon makgs a Full-ſea in 
that place ? 


To know it, I Multiply the 5 Days of the Moon by 4, and it makes . 
20, which divided by 5 (to reduce it .into. Time) gives 4 Hours , thar 
Snbtracted from 10 the Hours of Full-ſea there remains 6 Hours, and - 
therefore I know that an Eaſt and Welt Moon makes a Full-ſea there, 
they being the Rhumbs that yield 6 Hours, as the Table ſhoweth. . 

S. How mult I do when the Hours of Fwll-ſea are leſs than the Hours . 
of the 3oon ? | | | = 
| T. When that happens you mult add 12 (Hours) to the Hour of Full- 

ſea, and Subtract from it.the Days of the Moon converted into Hours ,. 


as before. 
Exanipls;-, 


Suppoſe I am. in a Road. where it is Full -ſea at balf an Hour paſt Two of the 
Clock,, and the Moon 35.5 Days. Old, and ] would know what Moon makes . 
a Full-ſea in that place? : E 


To co it, I muſt frſt convert the 5 Days of the Mcon into Hours, 
therefore-I Multiply 5 by 4 and it makes 20, which divided by 5 gives 
4: This Subtracted from 14 Hours 30 Minutes (for 2 Hours 30 Minates 
the Time of Full-ſea being lefs'than 4, 1 add 12 Hours to it) there 
remains 10 Hours 30 Minutes; then I call to mind what Rhymb yields - 
10 Hours 3o Minutes, and I find it to be a South Sozrh Eaſt ard North 
North Weſt : Therefore I conclude that a North North Ealt and South 
South Welt: Moon makes a Full-ſea 1n that Road, as was required. 
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Knowing what Moon makes a Full-ſca in an Harbour, and 
the Hour of High-watcr, how to find out the Age of - the 
Moon. ( Provided you know whether it -be before or after 
the Full.) EE: 


OU mult Subtract the Hqurs of Full-ſea when the Moon is in- 
her Change or Full, from the Hour of High-water , and the _ 
Remainder will be the Hours of the Moon, which- being. con-- 
verted into Days will ſhow you the Moons Age in: her increaſe, 

and you are to remember to add 12 to the Hour of High-water or Full- 
ſea, (as you did before) when you cannot Subtract without it. 


, Example, 
Suppoſe 1 am in an Harbour South Eaſt and North Weſt, and that it is Full- ca 
at 5 of the Clock, (the Moon in her increaſe) I would kaow the Moons Age ? 


Firſt I call,#6 mind that a South Eaſt and North Weſt Moon yields 
9 Hours, which 1 muſt Subtract from 5 Hours the Time of Full-ſea, . 
but becauſe I cannor, I 2dd 12 (Hours) more to it which makes 17, from 
which I Subtra&t 0, and there remains S Hours, which I Multiply by 5, 
(to reduce it into fifth parts oi an Hour) comes,40, which I divide by 4, 
(to reduce it into Days of the Moon). comes 10, which ſhoweth that the 
Moon is 10 Days Old, as was required. EH 

S. What muſt I do when the Moon decreaſeth ? 

T. You muſt do as before,only you mult 2dd 15 Days more to the Days 
of the Moon, and therefore in {tead of 10 Days in the foregoing Example 
ſhe ſhould have been 25 Days Old, 1t ſhe had been decreaſing. 


Book I.” NAY IGATION. 


i 


25 


Ln —_—_——— 


4A TABLE of Tides, ſhowing what Moon makes a Full. ſea 
on the Coaſts and Harbours of England, Scotland, Ire- 
land, France, Spain, Portugal, Holland, Flanders , 
' and other Places. 


North and South , or 12 Hours. 


Day.'H. | 
hs 12] o| Atthe North Foreland; on Beachy Shore; at | Tides upon 
16] o{48| Orfordneſs; at Dover Peer; at the Shooe, Light. [tbe ſame 
17] 1.36] and Kentiſh Knock ;' Spits, anda long the Swin ; | Pozr. 

18| 2/24] half Tideat Newport; half Tide at Portſmouth, pw 
3: 2] and the Iſle of Wight; in the Sleeve between |From the 
4 


48] the Coaſt of Flanders; at the Jutland Iſlands, leign. 
36] before the hever, Eider, and Elve on the Coaſt of 
24] Holland; in the Condado; before Enchuyſen , 
I 2] Horn, and Urck ; Dunkirk at Bolem and Grave- 
co| ling ; before Gherbrough, and the Race of Blan- 
| ,qQuetz at Bosford: Laplandie ; defired Port in| 

9136] Amerique Auſtralisz and from Cape Quentin to | 
810[24| Bojador in Barbary. 


North by Eaſt and South by Weſt, or 45 Minutes, 
| 1 | Settingof the 
At Rocheſter and Maldon; at Garnſey,thwart| Tides upoix 
of Beachy in the Offing; at Winchelſey, within|che ſame 
the Maes; within Terveer ; in the Chamber of] Pojrr. 
og|Rie; Weſt-end of the Nower at Fluſhing ; 
[North Caen. |From Bo- 
: leign to the 
Some; from 
Staples ta 
Boleign, 


_ K 
OO Ca amEkwWyh =O 


yu 
Iv 


| Serringof the . 


oo| Uſhant and Silly ; in the Road of Gibralter ; on |Neſs to Bo- 
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North North Eaft and South South We , or 1 Hour 30 "ROW 


Big H.24 
I5} 1'30 
I; 6 2/18 
2:17] 3jO6 


3-19 3154 
419{[' 4 


42 
30 
18 


0,2 

=; ik 
-12:27]11/0 
12)28 14 
I 20/12/42 
15 15/39.01i130 


06 


54]. 


Before the River of Thames ; thwart of Don- 
Fagory ; fromthe Weſt endof Wight ; ; without 
Calice and Blackneſs; in Bluet ; before South 
Yarmouth,in the Road of the Downs; before the 
Fenin the Channel; 'at Berwick; before the Maes 
and Goree; befor eTerveer; theWeilings, on the 


Coaſt of Zealand z Mt Horn, Edam, and before 
5) Camfer, at Army, Ramkins, and Camfere; at.| 
4 Bell Ifle, under holy Iſland, Tiamouth, Graveſ- 


end ; and at Corpus Chriſti Pointz.o0n the Coaſt 


oof Finmarchie; Motzoren and Iſland Cadenox ;. 


and. from the Straitsto Cape Quintin. 


_ 


Setting of the 


Tides pou 
the ſame 
Point, 


FromCalice. 
to Bolelgn.. 


4 


North Eaſt by Northand Sourh Weſt by « South, or 2 Hours 15 Mis; 


TH 


— 


Before the Maes S; tw; the Wellings 3. 
St. Andrews ; : Denby ; z without Funtnay ; and 


{tralis. (Or South: Amerique. ) 


| | Serring of the. 


Tides upon. 
the ſame 
Point. 


BetweenCa- 
lice and Do- 


tver: From. 
' Dunkirk to. 


Graveling : 
From. Sta- 
ples to Fe- 
ram.: From. 
Partmouth-. 
ONS. 
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Y 


North Eaſt and South Weſt, or 3 Hours 00 Minutes. 


wo 


YI_AmngEuw ny 


[90 
OW Q© 


' -.136 


oſs 
18 


24 
12 
OO 
48 
30 
24 
[2 
CO 
18 
36 
24 


| At London, Amſterdam, Roterdam, Dort, 
Zerickzee; before New Caſtle; without the 
Banks of Flanders between Calice and Dover; in 
Robin Hoods Bay ; before the Tees and Hartle- 
pool, before Conquet, the Pens, Groy, Armen- 
tiers, Uſe, Killiars, Porthus ; the River Bour- 
deaux; the South Coaſt of Britain, Gaſcgin, and 
Poitou; the Coaſt of Biſcai, Galicia, Portugal, 
and Spain; before the River of Nants, and before 
the Bay of Tinmouth ; North Cape, from the 
Race to the Pole head ; Quarter  :de at Flam- 
brough head ; on the Weſt Coaſt of Ireland, at 
Boekneſs and Orkneſs, in Shortland and Fair [lle ; 
the Iſland Cogen and the Rivers Mouthof Pecora; 


I2 
O09; 


Cape Sparter,Cape Cruel,Cape Cantin,and Cape 
Matas,and Roxo,Black Cape, and from the Equa- 


Settingof the 
| Tides ali 
the ſame 


Pont. 


From Cape 
de Hagueto 
Alderney , 
throughthe 
Race of Al- 
derney 3 
from. Garn- 
ſey to the 
Caskets ; 
from Mil- 
ford to -- 


tor to the Cape of good Hope in Afrique; at 
Tenerif in the Carvary Iſlands; and the —_ 


Ramſey.. 


of Chily in America Auſtralis, 


' 
a 4 


North Eaſt by Eaſt and South Weſt by Weſt, or 3 Hours 45 Minutes. 


_> 


1025/11 


11/26\i2 


12:27 TI: 


1323] 2 
14/29] 2 
15130) 3 


7 | Between Dover and Calice; at the Maes; at 
33] Roven, Silly ; before St. Matthews Point; at 


-|Rochell, before Brouage, the River of Bourde- 


1|Gaſcom, and the Weſt Coaſt 


quarter Tide between it and Bridlington Bay. 


Breſt ; in the Sound; between Uſhant and the 
Main; before the Baſs, at St. Martin, before 


aux within the Haven; on the Coaſt of Spain 
Portugal, Galicia z the South ſide of Britain, 
of. Ireland; at 


Huntttiffoot ; half Tide at Flambrough head ; 


£ 
. 


Settinggf the 
Tides pox 
the ſame. 
Potnat. © 


FromStruy- 


,|faert to. 


Deep; from 
the Lizard 
to theStartz 
from Cape 
Cleer unto 


| Londey.. 


SCOTT """RE) 
by : K-37 EIT 
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Eaft. North Eaſt and W, et South Weſt, or 4 Hours 3o Minates. 


in the Sea of Wales and Severn; .in Falmouth, 


| in Mouſe hole, Sept Iſles; withoyt the Haven 
1 1n the Broad Sound; without the Fourn; at the 
|Bay within Uſhant ; in the Bree Sound and 
i Vourd; the Gleſts of Texel, Bloy, and S. Mat- , 
| thews, and at Calicein the Creek ; before Hum- 


, 


j 2106, 
0 


2 | ber, Flambrough, Scarbrough, and Abberwark. | 


' out and in; from Cape Cleer to the Iſle of Salteas 3 between 
y to the Lands end 


Londy andthe Holms unto Briſtol, from Sill 


of England ; from the Start to Portland. 


T 


s 
vt 
= 


3 | [Settiugof the 
In all the South Coaſt of Ireland, as Cape | T; 

| Cleer, Baltimore, King Sale, Corke, Youghhall, 
| Waterford, Dungarvan, within Mounts Bay; 


1des upon 
the po 


| Point. 


From Oſt- 
endto$.Ca- 
teline;from 
Berchfleur 
to Struy- 
fart; the 


Breſound , 


— 


Eaſt by North and Weſt by South, or 5 Hours 15 Mzixntes. 


7] thwart of Londy , before Lin ; at the Mouth of 
-| Severn; at the Spurn, New Caſtle, and Humber ; 


{Equator 15 Minutes leſs. | 
9 mmm 
to Cape Cleer;, from Silly 


Inall the Havens on the South Coaſt of Ireland, 
and inthe Bay ofCarnarvan in Milford, Ramſey, 


Falmouth, Foy and Forbay z Plymouth, Dart- 
mouth; between Silly and the Lizard ; in Wales; 


at Moonles and Caldy ; from Cape Roxo to the 


Sertingof the 
Tides upon 
the ſame  - 
Pojut . 


From the 
Iſle of Baſs 
to the 

Fourn;from 


— 


ly tothe 


Lizard ; from 


15] Wight 3 from Wight to Beachy. 


the Dorſes 


Portland. to 


get TY Ty 


, 
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Exſft and Weſt , or 6 Hours oo Minntes. 


Days.'H. - - | | Setting of the 
os 60 At Hull, Wells, Weymouth, Londy, and the | Tides upon 
1116] 6 48 Holms; at Briſtol, Waterford, and Abermorick ;|the ſame 

| 17 7,36) before Bremen, Tellel, and Hamburg ; at Saint | Peixr. 
51 8:24 Mallows, St. Powls in the Haven; at Blackney, 


'r 2; andConcallo;before Bourdeaux ;without Uſhant, | From the 
$201 o'co and Silly in the Channel; at Lin half Tide ; at |Caskets to 
6211048 Archangel and Entry of Divina; at Kebeck in|Berchfleur ; 
12211136! Canada , and at the River-mouth of the Ama-|from the 
' $23{12 24 zorſes in Amerique Auſtralis, (If you add r5|Landfendof 
o'24| 12! Minutes more.) ? England to 
10/25 the Lizard. - 
I 126 | | 
1227 
I 3/28 
14,29 | 
15/30 | _ 


I9 


Eaſt by South and W eſt-by North, or-6 Hours 4.5 Minutes, _—- 


| Setting of the 
At Weymonth Key, and Briſtol Key; between| Tides upon 

33] Foy and Falmouth in the-Channel; before St.Ni-| the ſame: 
1] cholas and Podeſemske, in Ruſſia; Foulneſs ; at| Poirr. © 

go] Garnſey half Tide. HEIDI hel 

From the 

Ifle de Baſs. 

to Marwa-. . 

nen along 

the ſhore.. 


57] 
15130, 6:45] 


A x __ the” 2 Sb - FY _ ef . " Py. ppg ” YR ti jag] ” 6. Tu, be at T IOY - vw. 
_ o ms] p © VS, . We ”_ % 
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Eaft South Eaſt and Weſt North Weſt, or 7 Hours 30 Minates. 


Day-|H.27 Y |Serring of the 
O'15] 7130] Thwart of Plymouth, and of the Start, in the | Tides upon - 
1c| 8118] Channel; at the Lizard by the Land ; between [the ſame 

| 906]-Mouſe hole and Falmouth in the Offing ; in the | Pozzr. 

9/54 midſt of the Channel; ar the Neis by Wierin- | 

[10/4.2/ ghen; in the Roadof the Texel ; at theentrance [From the 

i1]30] of the Emes, or the River of -Emden; before INand Bry- 

12|18; the Coaſt of Frizland and the Fly ; Mi!ford jack tos. Ma- 
<6 Haven, at Cape Cleer; Florida, in Amerique loes ; from 

154 and at the Iile Kilden. + |\Berchfleur 

42 toSeynhead. 

1 213O - 

1] 4/1 8, 

$ 06 

5154. | 

[43 

72 


i. 


CD — ——— 


. o ,- 
EIT, , 
bo} + bY - 
: . Yoo th. 
£4.4a% >.) he” wy . _ <A 
o "Verve , p. og "Pp . 
- | "> x ASE oe . 
= p_ _ R— 
A + Lk 4 x hat#68 6 - _ @ " 
al ,, % c* - _ * % pe 
——_— 4 = 2747 EE” Irene mp - > 
_— - _ - "_ _ Q SS AA Os hats - Du = - wx 
"Ro _—_ " 
* _ « $4.49 tag hoe. PRE "a. —_ = a *- « , 
bh he 4s te « 4 a __ w ; 
— —————— —— EOS: "Jt rrodrroore n>deerr—af Si IDA Ae BIA 190 een oo de P OE 1 PE Ee II GH—— — 
n : var < Bah : 7 
” - $3 < .- Sn 5 s - 
3. "a - A _ 5 OY oe t Id A—_— 
- - . * 4 41 . 
» $224. Ae —_ X 43 ” _ 
. Py Ty - Y _ © - . 
" ? _ vs p : % » «oO 
: ; WYy* . 
4 o_ £ ad 
|. "4 
"k 
0 


South Eaſt by Eaſt and North Weſt by W, eſt, 8 Hours 15 Minntes. 


Days. my SO !-%, dang 
o'r5| 8|15] Thwart of the Iſland Wight in the Channel , | Tides wpor: 
1/16] 03] without the Caskets in the Channel; between che ſame © 
2 17] 9/51] the Wight and Beachy by the Shore; without the! Poine; 
3'18|1c|:z9|Fly; tothe Weſtward of the Foreland, in Saint '—— 
4/19 27] Magnes Sound 3 Yarmouth ; at St. Hellens ;/ Behind | 
52<[12|15| Machnels Caſtle ; Dublin and Lambey; and Cape  Garnſey in 
621] 1103|St. Mary; Cape Sera: Lione in Afrique 15 i the Fair. - 
722] 1]5 | Minutes more. way; with- 
8/23 _ out the 
9.24] 3127 Seven © 
10/25] 415 INandss 
1x|26| 503 : | 
12/27| 5151 | 
13/25] 6j39] 
1 py 
75(30! $15 


| 
| 
| 


\anh =" . 
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South Eaſt and North Weſt, or 6 Hours oo Minutes. 


S121; | Seetiny of the 
od At the Race of Portland; at the Eaft end of | Tides pox 
9/43 Wight ; between Garnſey and the Caskets; with-|the ſame 
36 intheSeyn ; before Cromer, Winterton,and Yar- | Poixr. 

24 mouth;. Friez and Wieringer flat 3 onthe Coaſt |— 

12 of Friezland; before the Eaſtern and Weſtern| Between 
20 Emes; before the Fly and Scholhalgh ; at Eg-|Morlaix 
48 mont and Harlem of Baſs; before the Caskersand | and the- 
36 Garnſey ; at Orkney, Dumbar, and Kildnie, at] Treacle 

24 Seven Clifts and fair iſles ; at Home-head, and| Pots ; in- 
12 thwart of Plymouth and Dartmouth ;: Iſſe of} the Bay ofs 
2o"Man and Cateneſs; and three Rivers in Canada: |Benuyt. 

48. (or North Amerique.) 

36 | 
24 


12 
* ( 


OO 


| 


— 


Io Ow awnwn Ep ww hh - 


South Eaſt by South and North Weſt by North,or 9 Hours 4 5 Minutess. 


Days |. TE: { Setting of the. 
[5 o[45] Thwart of: Leyſtaff without the Banks; the | Tides upor 
161013 3] Needles at the Iſte of Wight, in the.Channet | the ſame. 
17111]21] thwart of. Wight, the Caskets, thwart of Garn- | Poizr.. 
18/1209] ſey inthe Channel ; at Leyſtaff; Chamberneſs ; | 
Dunnoſe, Tergou, Orfordneſfs, and Albrough ; | BeforeCon- - 


5] and at Cape Blanc in Afrique. calo and Iſle. 
ED. of St. Mi-- 


chael. . 


Y Sa wh oO 


bad © | 
OO © 


I m 
es ) 
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South South Eoft and North North Weſt,or 10 Hours 30 Minutes, 


Days."H. Mi © 


<frs[1 30 
1/16 11118 
2 17 12506 


5;42 
6130 
71 

806 
$54 
942 
IC1}3Cc 


In North Yarmouth and Leyſtaff Road ; at 
St. Hellens and the Cows; at Orfordneſs , and 
Harwich without the Banks; before the River 
of Thames ;z between the iſle of Wight and the 
Main ; at Bulleyn, Deep, and Seynhead, 1n the 
Foſle of Caen; at Struyſart, and all the Coaſt 
of Normandy and Picardy, Calice Road, in the 
Frith; at Leyſtaſf, quarter Tide; Harwich, 
Dover and the Scuth Foreland; in the Downs, 
and Chamberneſs Road, between Orford and 


Orwel Waves; at Senegal. 


Setting of the - 
role 
the ſame 
Point, 
FromBerch- 
fleur to Al- 
honga,from 
Cape Dor-' 
ſey to the 
Iland Dar- 
dan. 


South by Eaſt and North by Weſt, or 11 Hours 15 Minutes. 


At Hampton, Portſmouth, and Dunnoſe ; be- 
fore the Haven of Caen, at Cows and Orford- 
neſs within the-Sands; Fair Ile Roads, Harwich 
within; between Cripple-Sand and the Cryel ; 


7] between the Naze and Warehead of Lower; in 


the Chamber and Gore end; before Margate, 
and in the Frith. 


| 


Setting of the | 
Tides upon 
the ſame 

Point, © 


— 


From Saint 


. Matthews's 


Point to the 
BakeOvens; 
from Font- 
nay to Saint 
Matthews's 
Point. 


adn 


The Deſcription and Uſe of the Tide-Table. 


The firft and ſecond Columns contain the Age of the Moon, and the 
third and fourth Columns ſhaw the Hours and Minutes of Full-ſea; in the 
fifth and great Column , you have the Names of places, and the Title at 

the Top of it fhows when the Moon comes to each Point of the Compaſs 
at Full and Change; the ſixth and-laſt, ſhoweth the ſetting of the Tides 
pon the ſame Rhumbs or Points of the Compaſs, as you will better un- 
derſtand by this | 
. Ns, Example. 


1 would know what Moon makgs a Full-ſea in the Downs, and at what 
Hour it cometh to ſuch Point of the Compaſs ? 


I look for the Downs, and find it under the Title of North North Eaſt., 
and South South Weſt ; by which I know that at the Full and Change the - 
Moon cometh to that Point of the Compaſs at 1 Hour 3o Minutes, and 
that it is then Full-ſea inthat Road, as was required. : 


eAnother Example. 


1 would kyow what Time it will be Full-ſea in North Yarmouth Road., 


when the Moon 1s 9 Days Old? Y 

/I look for North Yarmouth Road , and find it under the Title of 
South Seuth Eaff, and North North Weſt, and becauſe the Moon is g Days 
Old, I look in the firſt Column of that page for 9, and right againſt 
it in the third and fourth Columns, I find 5 Hours 4.2 Minutes, for the 
Time of Full-ſea in North Yarmouth Road when the Moon is 9 Days 
Old , as: was required. 

eLnother Example. | 
4 world know what Time or Hour it will be Full-ſea in Plymouth , 
= -when the Moon is 20 Days Old? 


Tlook for Plymonth, and find it under the Title of £aft by North, and 
Weſt by South, and becauſe the Moonis 20 Days Old; 1 look in the ſecond 
Column of the fame page for 26, and right againſt it in the third and 
fourth Columns I find 9 Hours 15 Minutes for the Time of Full-ſea in 
Plymouth, when the Moonis 20 Days Old, as was required. 


_: Note, That the Names of Places in the Tide-Table are expreſſed as in the 
Great Wagoner, « being moſt familiar to Sea-men, 


E \ Gt0s 
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Geometrical Pzoblems : 
. SERYING 


For the ConſtruQion of the Figures: 
_ contain'd in the following Books. 


PROBLEBM TC 


A Right-Line being given, how fo draw another Right:Line . | 
Parallel to it from. a Point given. . 


HE Linegivenis B C;unto which it is required to draw another- 
Parallel to it at A; firſt open your. Compaſs, and placing 
one Foot of it' on the Point given at A, with the other de- - 
ſcribe an Arch juſt touching the given Line BC, then keeping. 

| your Compaſs ſo open, place - 

one Foot. of it upon ſome part }.. 
of the. given Line B-C.,, for 

Example at D, and with the | 

other Foot defcribe an Arch of- 

a. Circle on. the ſame ſide the 

Point 1s .of ;- then draw -the- 

Line AE; ſothat it takes in 

the Point and only. touches the. 

Arch, and it will be Parallel tothe Lixe BC at the diſtance required. 

This way is expedite, but not truly Geometrical, and. therefore I: 
have ſubjoyned. alſo the following way preſcribed in Geometry. 
The Line given is AB, and it 
| -. isTequired todraw.another Paral- 
xx. Teltoit, that takes inthe Porat C, 

c © ROO _2.----5qq5q firſt take with your Compaſs the: 
| I diſtance from A to C, . and pla- 

cing one Foot in B, with the. 

other deſcribe the Arch DE, then 

take with your Compaſs the:given . 

Line. AB, and placing one Foot 

in the given Point C, with the 

other Foot deſcribe the Arch FG, . 

which.. 


nay Deng 
a If Ee 


o PR > ""-—"- > 
o 4 ” 
> 
. 4 - 4 
3 
. 
. ; 
- | 
a 
' 
; ) 
4 £ 
: 
; . 
£ 
4 4 
; b © 2 
. : 7 
; Y Z 
. i Fi 
. 
: z © x 
\s ! | 
/ 
I , 
: ; . 
*5S 
7 
my | 
? ' 
Þ i 
l ? £5 
: 
4 x 
4 d 
4 » 
15 
: 
(4) b 
&Fi : l £ 
; : 

5-4 ; c 

\.-43 E 

$4 f 

? . = 

: : 

: 
1 
"4 
My f : 
- % 
4 «4 
£ 
, #:V T! 
- 134 5 
by *T' | 
f f 
. i) 
3 % 
" Ii k] 
v ? + . 
* o 3 
7; 
3 © 9. 4 = 
: 
Fd + 
[4 2 
4 
. 
: 
. | F 
; : i'® 
$4 1H 
WE, $- 'F: 
L4 
[1 " 7 
: |; 
” 
1'*3 d 
63's 
NY $ 4 
; 
- 2 : 
4 e :, £ 
4 x. + 
L . 
: : 
r bs 
: Bp, 
1&7 1 37 
VEIL» Y 
FX ; 
1:04 +» 
i W- 4 ; 
*> 
\ Iz # 
i 3 
TS i4 © 
> .& 4 
3 - 
£ i L 
c CHO 
| $8 
[4 
' 2 & 
by 4 
F, $ 457 bs " 

3 / tE 

L 4 : £ 

| "80-4 

%.x 
'F 
: 3 

; b , 

| I *7 Kd 

F- 3: L7 

[u _ K+ 

; p -—_ 

oY 
C E E n, 
HY {45 oi 1þ 
$ ; 4 3 $$; 
& , S© 
88; 
i: 
” 41 þ : 

K & 

7 2s 
4: . 5.5 £ 
> val 0 : j 

, .: A 

: +$: x 

< 4 £ 

&K "% —_— 

**% 7 'S 
. | + 
775 ©. 1'F 
$57.28 ; 

j : 3 - 

SY: = 0 ” 

1 14 : 
© i*IF'(« k 
mn T3 | 
$6 R 
- it? 
, 785 14's 5 
; £ 
o ws 
i | : 
pal 
| , £ 
: ; 
7 
& 5 I 
by 
| - 
£ 


*® \ 


ied 5. = 1 


/—_ 


Book I. _ NaAyY1l GATION, 


which cuts the firſt Arch in the Point H, then placing your Rule upoA 
the Point C and H, draw a Line, and it ſhall be Parallel to the Line 


AB, as was required. 


PROESL: H, 


How to Ereft a-Perpenaicular on the end of a Right-Line given. 


= diculzr C F,, firſt open your Compai: to any diſtance, and 
| placing one Faot in C, and the other in a Point above the given 
Line, as for Example,in D, with 
the other Foot (which was-upon C) de- 
{cribe a Circle, which cuts the given Line, 
as for Example, in E, and beſides touches 
the Extremity of it, as in C; place your 
Rule on DE, and obſerve the-Point F, 
where it will alſo cut the Circle ; for a 
Line drawn from C to F, will be the 
Perpendicular required; Which may alſo 7 = . 
be Erected thus, firſt open your Com-' | C 
paſs as before unto any diſtance, ſuppoſe 4 | 
unto the diſtance CE, then ſet one Foot of your Compaſs in the Point 
. C, and with the other draw the Arch EDF, then ſet one Foot of 
yourCompaſs in the Point E, and with | | 
the other draw the Arch D, then 
placing one Foot of your Compaſs in 
D, with the other draw the Arch i 
.GH, place your Rule on ED, and 2 
obſerve the Point I, where it will alſo _— 
cut the Arch GH, for a Line drawn 
from I to C will be a Perpendicular 
erected on the end of the Right-line 
given BC, as was required. 


T * Line given is BC, and it is reqn'r.4 !9 ref the Perpen- 
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PROBE, HL 
How to raife a. Perpendicular from the middle of 4 Line gives. 


HE Right-line.given is C D, upon-which fromthe Point A , 
you = = raiſe a Perpendicular: AB ; firſt from the. Point gi- 
ven A. take with your Compaſs-equal parts on the. given Line, 

Wy. | to wit, AF, AG; then open- 
ing your Cotnpaſs wider from 
the Point F and G, draw two 

Arches, and from the Point B. 

(where they cut one another) 

draw a Line to the Point A, the. 

Line B A, which will be_Per-- 

pendicular, . as was required. 


— D-- 


FROBL. IV. 


Howto let fall « Perpendicular from any Point afſigned,, upon. 
4 Right-line gives, 


HE Line given is AB, and the Point affigned is C, from whence 
you are to ſet fall a Perpendicular : Firſt, from the-Point C, to. 
the.Line. AB, draw..any Line CD, and divide. it into two 

equal parts in the Point E, 
then open your "Compaſs to.. 
the Extent E C: Set one Foot 
of it at the Point. E, 2nd with. 
- the other Foot deſcribe the 
half Circle CF D,cutting the 
given Line- in. the. Point F, 
then draw the LineCF, and - 
it will be a Perpendicular to. 
the (given) Line.AB, as « 
B was required, 
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e-Lnother WAY. . 


Set one Footof your. Com- Cc 
paſs in C,, andwith the other Js 
Foot deſcribe an Arch, which 
cuts the Line given 1n two 
Points ,. as. for Example, in. 
D, E; then open your-Com- E 
paſs more then half the Extent | 
DE, and ſetting one Foot of k ; ; 
your Compaſs on the Point D, gg __*.. a. WY 
deſcribea little Archunder the. * "WR ——— BD; 
firſt, asdire&tly under the Point v==nnnnn”” E. | 
given C as- you can; do as- 
much from the Point E ; and: ; 
theſe two Arches will cut. or 4”. 
croſs one anotherin F,then pla-- om 
cing your Rule-on the Points | lide.. 
CF, draw the Line-CG, and. 

it will be-a Perpendicular.,. as-was-required. 


PROB-ks V, 


Haw to divide a Right-line given into two equal Parts, and 
4 Circle into four, 


TFAHE Right-linegivenis FG,. . "hs 
| which 1s to be divided into LE 


.. twoequal Parts: Open your gon" Pfaeca, 
Compaſs wider than the . oo Pa. 
half of the Line given, then ſet one - - % 
Foot of it on the Point G, and with E* 
the other Foot deſcribe an Arch on - 
both ſides of the Linez do as much 
from the Point at F, and they will 
cut one another in H and L, from-- ; 
which Points draw a Line andit witt-: ; Fn * "I Fg 
cut the Line given 'exattly in the.  %.. & . 
middle, and ſoit will be divided into- otl Aw 
two equal Parts, as wasTrequired. , | : 
And in like-manner you may di- om. 
ride a Circle intoFour-equal Parts, . ——— 
astheFigure ſhoweth... 
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The Principles: of | Book 1. 
'PROBL. VI. 
: How to find if a Lint be Perpendicular upon another. 


Uppoſe you+ ryonld” know if the Line AB. is Perpendicular upon 
the Line AC, draw firſt any Line BC,.;then from the Point D, 
. (1n the middle of it ): and at the diſtance or extent-DC or. DB, 
+ deſcribe a Segment. of-a Circle BAC, 
and if that Circle paſs throngh the Point 
A, the Line B A is Perpendicular upon 
"the Line AC:- For the Angle is a Right- 
.dngle; bur if it paſs beyondit, the Angle 
- ; isObtoſe; andifit cutsthe Lines AB,AC, 
ſhort of the Angle A, the Angle is Acute, 
and ſo it cannot be. a Perpendicular. 


o 


87572? 
S# 


PROBL. VN. 
*How to divide a Line given into-as many equal Parts as you will, 


HE:Line given is BC, which you are to divide into Seven equal 

Parts: Firſt draw under B C another Line Parallel to it, 

as E D, and in this ſecond Line which is to be longer than the firſt, 

take with your Compaſs as many equal Parts as you will divide 
the Line B C into, then from the firſt and laſt Points of thoſe Diviſions , 
to wit, from D and from E, draw Lines which juſt touch the Extremities 
or ends of the Line which is to be divided, and they will cat or croſs one 
another M the Point F, to which if you draw Lines from all the Diviſions 
of the Line E D, the Line given BC, will be divided by them into as many 
equal Parts as was required. ES 
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NAVIGATION. 


PROBL. VIIL 


| How to make an Angle (from a Point ina Line given) equal to an 


Angle given, 


 Cdefired todeſcribe an Angle equal to the Angle given F DG, 
 _ (Take notice, that the middle Letter D, ſhoweth the Angle.) 


Firſt open your Compaſs at a 
convenient diſtance, and ſetting one Foot 
on the Point D, with the other Foot de- 
ſcribe an Arch which cuts the two ſides. 
of the Angle given in F and G, then 
without altering your Compaſs ( which 
muſt ſtill be open at the ſame diſtance) - 
remove the Foot from D, tothe Point 
given A, and with the other Foot de- 
{cribe: the Arch BC, then take with. 
your Compaſs the diſtance FG, and ſet 
the ſame from B to. C, then -draw the 
Line AC, and the Angle CAB, will 
be equal to the Angle FDG, as was- 
required... 


T: E Line given is AB, and the Point is A » from which you are 


PRO:BL 1X: 
How to divide an Angle given into twoequal Parts. 


mp4 HE Angle. given is-L HI, and. it is required to divide it-into - 
two equal Parts: Firft” open your Compaſs at a convenient -- 
diſtance, and from the Point H, deſcribe the Arch .I L, then..: 


| from the Point I- 
and L, deſcribe the two 
Arches which croſs. one ano- 
ther in M; draw the Line-- 
HM, and the Angle.given 
will be divided as was re- 
quired; for the Angle LHM - 
and. M H1, will be equal. . 
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The Principles of © Book I. 


\% 


Of 4 Circle. 


'*H E Center of a Circle is the Point inthe very midiſt of it, as for Exam- 
ple, the Point A: The Diamereris a Right-line drawn through the 


«Center, which divides the-Circle into halfs or two equal Parts, as B C:: 


The Semidjameter is half of the 
D .Diameter,.as A B: TheCircaum- 
| ference is the Circular or round 
Line BDCE: = Cirele of 
a Sphere is divided into 360 
.equal Parts. called Degrees, 
and the reaſon why Aﬀrono- 
mers have choſen that Num- 
ber, is becauſe it can be Sub- 
divided into moſt Parts with- 
out any Fraction or Remain- 
.der; as for Example, the half 
contains 180 Degrees , the 
Quarter go Degrees, theThird 
120, theFifth 92, the Sixth 
60, theEighth 45, the Ninth 

40, and ſo forth. 
Note, That what is neither Circle , half Circle , nor quarter Circle ; 


is called an Ark.or Arch, which is reckoned oreſtimated by Degrees and 


Minutes as well as the Circle, fo that when we come to Treat of an 
Arch or Ark, you are to underſtand by it a certain Number of Degrees, 
and Minutes of a Circle. | 


—_—Y 


© CLOS Lox. 
| - How fo find the Center of a Circle. 


H E Circle given is ABCD, whoſe Center istobe found ont : Firſt 

draw a Line (where you will) within the Circle as F G, and 

divide it into halfs or two equal Parts ,. as in or by Probl. VI. 

Taking care that the Perpendicular Line which divides it , be 

drawnuntiLit touch the Circle on both ſides of it, as in-the Points I and 

K, then divide the Line I K into halfs in the Point L, and that Point will 

be the Center required, for if from it you draw Lunes to the Circum- 
ference, you will find them egyal. © Þ 
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; PRO B OS b, . 
How to finiſh « Circle begun , or elfe deſcribe a Circle , which ſhall paſs 
through T hreePoints given. (Which are not ſituated in a Right-line. ) 


HE three Points given are R, S,T,- and it is required to deſcribe 
a _— whoſe Circumference fhall paſs through thoſe Three 
Points: Draw two Right-lines that conjoyn the Fhree Points 
given, as R,Sand ST; thendivide each Line in you , Or tv9 
equal Parts (as in Problem V.) ' : 
and draw the Perpendiculars, .- «-&. 
( which divide the ſaid Lines in . * 
halfs) ſo that they croſs or cut one 
another, as here in A,-and that 
Point is the Center , upon which ___ 
if you ſet one Foot of your Com- 
paſs, and extend the other to any 
of the given Points R, Sor T, you 
may deſcribe a Circle whoſe Cir- 
cumference ſhall paſs through the 
Three Points given , as -. was re-. -- | 
quired. | 
But if an Arch had been given, © ' \ 
and it was required to finiſh the 
Circle, all. you have-to dois-only' 
to mark Three Points in the ſaid 
Arch, and to work as before. 
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Of « Circle. 


s hiv E Center of a Circle is the Pozrt in the very midlſt of it, as for Exam- 


ple, the Point A: The Diameter is a Right-line drawn through the 


"Center , which divides the. Circle into kalfs or two equal Parts, as BC: 


The Semidiameter is half of the 
D .Diameter,.asA B: TheCircum- 
ference is the Circular or round 
Line BDCE: Every Cirele of 
a Sphere is divided into 360 
.equal Parts. called Degrees, 
and the reaſon why Aftrono- 
'mers have choſen that Num- 
ber, is becauſe it can be Sub- 
divided into moſt Parts with- 
out any Fraction or Remain- 
der; as for Example, the half 
contains, 180 Degrees , the 
Quarter 90 Degrees, theTHrd 
| 120, theFifth 72, the Sixth 
E 60, the Eighth 45, the Ninth 

40, and ſo forth. 
Note, That what is neither Circle , half Circle , nor quarter Circle z 


is called an Ark.or Arch, which is reckoned oreſtimated by Degrees and 


Minntes as well as the Circle, fo that when we come to Treat of an 
Arch or Ark, you are to underſtand by it a certain Number of Degrees 
and Minutes of a Circle. ” 


> KDOdL OY. 
-- How to find the Center of « Circe., ©— {| 


H E Circle given is ABCD, whoſe Center is tobe found ont : Firſt 

draw a Line (where you will) within the Circle as F G, and 

divide it into halfs or two equal Parts , as in or by Probl. VI. 

| Taking care that the Perpendicular Line which divides it , be 
drawnuntilit touch the Circle on both ſides of it, as in-the Points I and 


K, then divide the Line IK into halfs in the Point L, and that Point will 
be the Center required , for if from it you draw Lines to the Circum- 


ference, you will find them egyal. 
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PROS LE: XY. \ 
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How to finiſh « Circle begun, oy elſe deſcribe a Circle , which ſhall paſi 
through T hreePoints given. (Which are not ſituated in a Right-lixe. ) 


cle, whoſe Circumference fhall paſs through thoſe Three 


T HE threePoints given are R,S,T,--and it is required to deſcribe 
a Ci 


Points: Draw two Right-lines that conjoyn the Fhree Points 


given, as RSandsST; the 


equal Parts (as in Problem V.) 
and draw the Perpendiculars , 
( which divide the ſaid Lines in 
kalfs) ſo that they croſs or cut one 
another, as here in A,-and that 


Paint is the Center , upon which __ 


if you ſet one Foot of your Com- 
paſs, and extend the other to any 
of the given Points R, Sor T, you 


may deſcribe a Circle whoſe Cir- 


cumference ſhall paſs through the 


Three . Paints: given , as . was re- | 


quired. 


But if an Arch had been given, NY 
and it was required to finiſh the 


Circle, all you have:to dois-only 
to mark "Three Points in the ſaid 
Arch, and to work as before. 


n divide each Line in halfs, or tv» 


The. Principles of ; 


PROBL. X11. 


How to divide a w—_ or fourth Part of a Circle into 
- Yo Degrees. 


HE Quadrant given ig'A B C, and it is required to divide it into 
90 Degrees: Firſt divideit intoThree equal Parts, and each Part 
into Three more, and ſo jt will be divided into Nine equal Parts 
of 10 Degrees each, then divide each of thoſe Parts into Two . 
more, and each: again into Five, and your Quadrant will be divided - 
into 90 Degrees , as was required. 
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| How to divids, 4 Degree or otbix Parr of Cindle 11D 45 wm" 


Parts ax 0 Ref eos Has Fl 


HE Arch given.is GH, and it.is required to: divide it- into Six | 
equal Parts: Firſt draw two Right-lines from the Center F, to 
the two Extremities of the Arch which: is. to, be divided, $0, wits. 


: F, G, FH, and draw F G, to what length you think convenient, 
4d 0 Ap | 


6 


Booxls NAY 1GATTO N Ty 


—— ry 


Rh 9 COP TOC FI dg md 
—— 


making or marking a Point in it at L; then by Problem X1. or rather 
with an Inſtrument called a Baw , draw an Arch that takes in the Three 
Points FH L; and divide that Part of it which is between L H, into Six 
equal Parts, to wit., ih the Points N,' O,.P.,; Rz $;:from which Points 
draw Lines to the Center F; ard the Arch given G H, will be divided 
into Six equal Parts, @$ was required. ::/V6ze,; This is not Mathematieel, 
but may ſerve for Pratice. -_ OG: G22 4 
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BE Line: given is C D, ia: it Is rC- 
qu) ed to make upon It a Geo- 
:rical Square whoſe ſides ſhall be 

anal to the ſaid Line. given: Firſt 

npon-the Extremirty of the given Line, raiſe a 

Perpendicular (as.by Prob. [1.) that ſhall be 

equal to the Line CD, and from. the Point-F, 

at the diſtance F D, deſcr ibe.the. Arch G; do 

as much from the Point Cy, and thoſe two 

Arches will croſs or cut one another:-in 1, then 

draw. the Lines I F and I C, and the Square 
Will be CDFI, as was required, 


be 4 x. | 


PROB Lo XY... 


How to deſcribe the Common or C Himarical Oval about a: 


: Diameter gi Ven. 
HF Diameter Given: is: A'B;. and'it is required to deſcribe-. 
about it a Common. Oval -. Firft. divide the propoſed Diameter. 
AB, intoThree 
equal Parts m 
the Points C and D; 
from the Point D, at the 
diſtance D:B, deſcribe- 
the Circle BF GH, do 
as much from the Point 
C, and draw Fines 
through the. Points 
where thoſe two Circles 
and Diameters croſs. or. 
cut one another, to wit, 
HCI, HDF, GGCT, 
and GDK, then from. 
the Point G, at: the- 
diſtance G T,, deſcribe 
the Arch T'S «. and froyr- the Point .H, the Arch IRF, and the Oval : 
wall be.made, as was required, . 
PR OB L. 


Boowk * N47 I1GATION. 


PROBL. XVI. 
How to defcribe 4 long Owal upon a. Diameter given. 


HE Diametes given is CD, and it is re uired to deſcribe about 


118 i a long Oval: Firſt, divide the propoſed Diameter into Four 
IP equal :Parts In the Points FGH, from F, at the diſtance FD, 
"5 _ deſcribe the Circle DEG, do as muck from G and H, then 
248 draw the Perpendicular LG M, and from the Extremities of it, to wit , 
1 from L ard from M, draw (through the-Points of InterſeCtion) the Lines- 


EFK, LHO, MFR, MHN,, then from the Point M, at thediſtance 
MN deſcribe the Arch NSR, and from the Point L, at the diſtance 
LF K, draw the Arch OSK, and the Oval will be made, as was re-- 
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How to deſcribe a txne and perfeit Oval.” 


AHE Dtiameters given are A B..and CD.. and'it is required'to de- + 
ſcribe abont them a perfect Oval: Firſt croſs the two Diameter s - 
Perpendicularly in the very midſt E;. then take with your Com- 
paſs the half of the greater Diameter, ta wit,. E B, and placing - 


bl 


: The :Principles, &c. 
one Foot in D, defcribe the ſecret Arch 

G HL, ſet upon. G and L and D, 
Three Pins, or- Nails, and put a Thread 
about the ſaid: Pins, then pulling off 
the Pin-at D, put in the room of it 2 
tile, and turning the Thread abour as 
the Figure ſhows your Stile will deſcribe 

a true Oval. 
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Compleat ART 
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THE SECOND: BOOK: 


The Pranciples of the Sphere and of. Aſtronomy, 


neceſſar J to Navigation. 


Definition.of the Sphere. 


S it: neceflary for a Sea-man to underſtand the Sphere ? 

T'. Yes, if he deſigns to be an Artiſt in Navigation, ſor with- 
out. fome knowledge in Aſtrozomy, he will never pats for an able 
Pilot ; for if the Suz and Stars are to be.his Guide, it js very 
neceſſary he ſhould underſtand their motions; to prevent thoſe 
Errors to which the ignorant are ſubject. 

S. If it be fo, I will ſollow-your advice, and therefore pray tell me 
mhat a Sphere 15.? 

T. A Sphere is a Solid and Round Body ; covered with one only Super: 
ſictes, (or upper Face) in the middleof which, is a Point called a Cemrer , 
from which-all: Righr-lines being drawn to any Part of the Sunerficies 
( or upper Part thereof) are of equal length. 

S. What do you-mean by a Solid Budy ? 

T, 1 mean a Body, that hath Zenerh, Bre adth, and Depth ; according » 
to the ſignification of the Word: . | | 

S.: Why. 


E 
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-'S. Why do you fay, Covered with one only Superficies ? 
T. It is becauſe it differs from all Polygons, as Pyramids, Cubes, and 
others, which have ſeveral Superficies or upper Faces; as for Example, 


a Cube or Dye. 
S. Why do you fay that all Right-lines drawn from the Cemter to any 


Part of the Snperficies, are equal ? q 3 

T. At; is to ſhow that it is a perfe&t Round Body ; for if” it was not 
exactly Round, the Lines drawn from the Center to any Part of the 
 Superficies, would not be equal. | 

S. What is it , that this Sphere repreſents ? 

T. It repreſents the frame of the whole World. 

S. Upon whar is it turned about ? 

T. Upon the two. Extremities of its Axletree, where w2 1magin to be 
two very firm, and immoveable Pins, otherwiſe called Poles, from the 
*Greek Word Poli, and Polo, from which it is derived. | 

S. What is the Axlerree of the World? 

T. It is a Diameter, or Right-line, drawn (through the Certer of the - 
Sphere) from one Pole to the other, about which the. World continually 


turneth, - : 


a. 


PROPOSITION LI. 


Into baow many -Parts the World i divided , and What 
each Part contameth. 


_ 


T. The World is divided into 7'wo Parts, to wit, Celeſtial and 
Elemental. | 
S. Whar is it that the Celeſtial Part containeth ? 
T. According to Prolowy , the Celeſtial Part containcth Wleren 


Y| N T O how many Parts is the World divided ? 


Heavens. $; 
S. Pray Name thera to me in Order, beginning with the zearef? tgius. 


T. The loweſt and nearelt to us, is the Heaven of the 460, whoſe _ 
SS... .. 
Next above 1t, Is that of Adercury . 
Above Afercury, is that of Yenws 
Above and next to Yenx, is that of the Sw . . » 
Next above the Sw, is that of Mars .-. . + + » 
And above Mzrs, that of Fupiter . , > « +» « » 
. And above Fupiter that of Saturn, which is the laſt 2nd higheſt 
__ ow HS a+. +5 «© 0 
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Next 
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| Next above Saturn is the Firmament or Eighth Heaven , which contains 

the fixed Stars. Above the Firmament is the Cryſtalline Heaven, and above 
the Cryſtalline Heaven, is the firſt mover (or Primum Mobile ) which is the 
Tenth Heaven. TheEleventh and higheſt, is the Imperial Heaven, where 
it is thought that God reſide.  _. | 

S. What doth the Elemental Part contain? | 

T. It containeth the Four Elements: The Earth, the Water, the Air, 
and the Fire; which is the higheſt Element and neareſt to the Moon, 
as this Figure ſhoweth. | 
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:ts-own courſe , beforc it can get about the ſaid W heel. 


""FROP. IL. 


The Motions of the Heavens ; their Revolutions , the Cauſe 

. of their Names ;; why the Zodiack ts ſaid to. be in the 

'  Primum Mobile; and. if the Sun and Stars are in any 
Sign. or not. 


O all the Heavens move ? 
T. No, for the General Opinion is,, that the Imperial- 
Heaven doth not move, but all the reſt do. 
| S. What Motion hath the Primum Mobile ? ( or firſt. 
Mover ?): 

T. It hath but one from Faſt to Weſt, but ſo ſwift and violent , 
that altho it be Prodigiouily Great, it makes nevertheleſs its Revolu- 
tion, (or. Turn) in 24 Hours: Turning alſo in the ſame Time, and in the 
{ame Manner, the Nine. other Heavens that are under it; altho. contrary 
tq their own proper Motion, which is from Weſt to Eaſt ; and that 
is the, Cauſe that they cannot make-their own proper Revolution, bur in 
a much longer Time; and ſo much the longer, the nearer they are to it, 
23.1t ſhall be made plain to you in its due place, 

S,. How. do. you call that motion of the Primum Mobile ?- G 

1... It is called Dara), or daily moving, becauſe that Heaven Fniſheth- 
its Revolution in 24 Hours, which 1s a (natural) Day.. 

5, You will oblige me very much, to make me underſtand how. the 
firſt mover (or Primum 2obile ) can turn the. other Heavens contrary® to 
wicir- own proper movings. | | 

T. It is very eaſlie to make you underſtand it, if you conſider that it 
is'canſed by the great ſwiftnels and violence of the Diurnal moving, 
that forces them to turn, as.if you took a ſmall InfeCr called a Beerle, 
and placing it on a (turning) Wheel to move towards you from Weſt 
toEaſt, and the while you turn the Wheel ſwiftly from Eaſt to Weſt : 
For by ſo doing you will turn the Beetle about many times contrary to 

S. Pray give me ſome ether Example, to make me underſtand well 
theſe two movings. Be | 

PF. Ithink that this is intelligiblgWMongh, however I will fatisfic you ; 
admit then you are in a Ship, Sailing from Eaſt to Weſt with a good 
Wind and freſh Gale; and that in the ſame time, yon and the reſt of the 
Company ſhould walk or move from the Prow or Fore-part of the Ship, 
9: the,Stern, 1t 1s certain, that beſlicesthe common moving, which carries 
you altogether Weſtward, you have another particular to your ſelves 
and. canrary to the firit, fince you. move.trom Welt to Eaſt, and there- 
| . fore. 
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fore it lacs the ſame with the Stars. | hope that you now underfand 
well how, the Pri-mam Mobile tay Tarw the »ther Heavens" contrary iſe) 
their own proper movings. 

S. Is there any Star in the Primun Mobile or firſt mover ? 

T. No, there is none, this Heaven being of a Subſtance moſt Pure and 
Clear as well as the Imperial Heaven. 

S. Is the Ninth Heaven alſo without any Stars , and of the ſame Sub- 
ſtance that the Primum Adobile 18 of ? 

T. Yes, but it differs from the Primum Mobile, in that this hath two 
movings ; "(and the other hath but oze,)) one upon the Poles of the World 
according to the Diurnal or Daily moving, and the other from Weſt 
to Eaſt , upon its own Poles ; turning ſo-flowly about, that many are of 
opinion that it makes but-a Degree in a Hundred Years. 

S. In. what Time then do you think that it makes'its Revoldtion ? 

T. The middle opinion is, that it is 36000 Years in finiſhing its Re- 
volution : Thus Prolomy. © But Alphonſws fays 49000 Years, and com 
nic only 25000. 

S. Why will they have the Zodjack to be inthe Primunm Hobile, ſeeing 
there are no Stars in it ? 

T. It is to the end that it may be above all the Planets and fixed- Stars , 


" that by it one may the better i know under what 'Sign they are all. 


( However there ate ſome that fancie it only: on the Superficies of the 
Firmament. ) 

S. What! are they not in the S7gs themſelves, and do not we uſe to ſay, 
that the Sun us in ſuch a Sign ? 

T. It is true, but for all that, it is not meant ſo, by the Aſtronomers z 
but only that the Sun is wder ſuch 2 Sign, 

S. Do you know the Caiiſe why the Ninth Heaven is ſo long a making 
its Revolution ? 

T. It is becauſe this Heaven is next to the Pact Mobile, which car- 
rieth it about contrary to its own Courſe, with ſo much ſvifcneſs and 
violence that it cannot make its own proper Revolution iſo ſoon as the 
Heavens that are further from it, and are leſs. ' 

S. Why is it called theC rytalline —_— ? 

T. Becauſe 'of the cleirels thereof- 6 

S. How do you call the Eighth Heaven ? 

T. It is called the Firmament, and it contains all the fixed Stars. 

S, Why 1s it called Piritaient's : 

T. Either becauſe it is the Foundation or Ground of the fi xed Stars: 
Or elſe becauſe the Stars which it contains, are fixed and firm in it.” 

S. Why do you call them fixed Srays'? 

T. Becauſe thoſe Stars are firm and faſtened in the Firmarhent, as 2 
knot is in a Board or Plank. 

S. How doth this Heaven move A 
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' T. It moyes Two ways; ;as L have faid: For firſt, it Turneth about 

every: Day from Eaſt to Weſt , upon the Poles of the World, gecording 

to the moving of the Primum Mobile : (called Diurnal moving: ) Secondly, 

it moves from-WeſttoEaſt , upon the Poles of the Ecliptick, and that, as 

lowly as the Ninth Heaven, which.makes but a Degree in 1Qo Years; 
-and, its Revolution in 36co0o Years. 

. . $\ Haw do you call the Seventh Heayen $ 

T. It is called Saturn. 

S. Why Saturn? | | 

T. Becauſe it contains the Planet Saturn of whom: it takes its Name. 

S. How long time is ita making its own proper Revolution (that is to 
ſay from. Weſt to Eaſt upon the Poles of the Ecliptick ?) 

T. The General opinion is, "that It is near 30: Years, and becauſe 
there wants but ſome few Days of it, moſt Authors Write that Saturn is 
30 Years making his Revplution.. ' 

S. How lang is Fupiter Making its own Revolution ? 

T. Twelve Years, tho to ſpeak more exaCQtly he wants ſome Days 
of it; | | | 

'S. And Mars, how long is he?. 

T. Mars is 2 Years : But the Smm, Fenuw, and Mercury, make 2ll 
Three, their own proper Revolution, in 365 Days and almoſt fix Hours, 
As for the 00, which is, the loweſt Planet. ſhe is. but. 27 Days and 5 
Hours, making her own Revolution. | 
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PROP. 1II: 


The thickneſs and Diſtance of the Heavens ; how the. Stars 
appear through them , and- the Magnitude of the Planets 
and- fixed Stars. | 


\ 89 fn UT of Curioſity, I ſhould be glad to know the opinion: of 
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Aſtronomers , concerning the Thickxeſs of the Heavens and. 
of their Diſtance from us; for it vexes me when I hear people 
talk of thoſe things, and. cannot Diſcourſe ( with them ) 
about them. 5s | | 
T. You do well to. ſay. out of Curioſity, for. elſe I fhould be loth to 
loſe time about it , knowing how little, uſeful it is to Navigation : But 
ſince you are ſe deſirous of it ; and that fome others may be of the fame 
mind: I will tell you the general opinion , which 1s. that the Heaven of 
the Moon containeth. | 
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In Thickneſs , . . . . - . . rog222 Mikes. 
The Heaven of Mercury . . . . 253372 
The Heaven of FVens . . . . . 3274494 
The Heaven of the Suw . . . . 343996 
The Heaven of Mars. . . . . 26308c0 
The Heaven of Jupiter .. . . . 1859654 
The Heaven of Saturn . . «- + 19604454 Miles. 


S. If the Heavens are ſo Thick, how is it poſble, that we can ſee. 
the Stars as we do; Principally ſince they are yet higher than the Seven 
Heavens, and how comes it, that they appear to- us as if there was no- 
Heaven before them. | | | 

T. It is becauſe the Heavens are ſo Clear and Tranſparent, that the: 
Stars appear with eaſe through them, becauſe of their great Light z which 
appears tous little only, becauſe of their great Diſtance from us : For the. 
Heavens that are before them, are no mere a hindrance to their Light ; 
than a clear Cryſtal Glaſs would be to many great Flambeauxs (or Tor- 
ches) lighted in a dark Night; if at a Diſtance Proportioned to their: 
Eight, the faid Cryſtals or Glaſſes, were placed before them; for I do: 
not believe that it would hinder you: from ſeeing their Light, or diſtin-. 
guiſhing them. G 

S. Was it of neceſſity, that the Heavens ſhould be ſo Thick 7 ” 

T. Yes, for elſe they could not have contained each one his Planet. 
or Star, for the opinion of the Philoſophers is, that there is no ( fixed ) 


| Star, but which 1s far greater in Compaſs about than the Earth. 


S, What do:they think of the Planets ? 

T. It is. thought that they are alſo greater about than the Earth ( or. 
both Sea.and Land together) except Yenus, Mercury, and the Afoon. 

S, That ſurpriſes me very much, and & ſhould be glad toknow each one's 
Magnitude. | 

T. The uſval opinion has been that Saturn.is 79.,,Times greater: than- 
the Earth: Fupiter 81-Times: fars 2 Times; And the Sun 167 Times: 
But as for Yexws, it is thought 28 Times-leſs than the Earth ; Mercury 3143 
Times : And the eHoor 39 Times: | | 

S. Since you compare the Magnitude of the Planets, to that of 'the. 
Earth ; pray-let-me know its Magnitude. 

T. It is very fit you ſhould know it; therefore Multiply: 360-Degrees-. 
(her Compaſs about). by. 60 Miles (which each Degree contains) and the. 
4 mogg w1ll be 21609 Miles, for the.Compaſs of -the -whole. Earth-in . - 

tles. 

S. Can you tell me the opinion of the moſt Learned, concerning the-- 
Diſtance between us, ard the Firmament, and other Heavens ; as thoſe of. 
the Sun and Moon? 7 

| & 6% 
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T. It is not hard to Anſwer your requeſt, for the opinion of the famous 
Aſtronomer Ticho-Brahe (a Dane) is , that from the Center of the Earth 
to the Moon, there is 56 Semidiameters of the Earth. And from the 
ſame Center to the Sun 1142 Semidiameters, or 392 3912 Miles; and to 
the Firmament 14000 Semidiameters, or 48 104000 Miles. 

S. How many. Miles doth the Semidianerer of the. Earth contain ? 

T. It contains 34.36 Miles, for the Diameter containeth 6872 (Miles.) 

S. Do all Aſtronomers agree that the Firmament is 41 04000 Miles 
Diſtant from the Center of the Earth ? = 2s, 

T. No; for Copernicas , and others, are of opinion that the Firmament, 
is ſo far from us, that no Meaſure can reach to it; grounding their 
Reaſons upon Aſtronomy, which teacheth, that proportionably to the 
Diſtance of the Heavens or Planets from us, they fintin or end their 
proper Revolutions ( upon the Poles.of the Zodiack) in leſs or longer 
Time: As for Example, the 4400z which is neareſt to us, ends her Re- 
volution in 27 Days and almoſt 8 Hours; which the Sun cannot do but 
in 365 Days and almoſt 6 Hours, becauſe he is further from ns; the 
ſame is to be underſtood of any other Planet proportionably toits Diſtance 
from the Earth; and therefore if Sarurz (which of all the Planets is the 
furtheſt from it, ) cannot end his proper Revolution but in 3o Years; 
and the fixed Stars ( according to the moderate opinion ) in lefs than 
36000 Years, we may very. well believe, that they are in a Heaven art 
an exceeding great Diſtance from-us. For, if (according to the opinion 
of the famous 7iche-Brahe,) Saturns greateſt Diſtance from the Earth be 
14000 Semidiameters of it, or 43104000 Miles; which Marrolye (in his 
Appendix of Coſmography) and ſeveral Aſtronomers have augmented Four 
Times more: I ſay to keep the ſame Proportion with the Diameters , 
(or Semidiameters) which are in the Periods or Circumferences of their 
Revolutions, (according to what I have ſaid) the Stars ſhould be Diſtant 
from the Earth 57724800000 Miles; that is to- ſay, 1200 times further 
from the Earth than Satarn, according to the Reaſon or Proportion of 
the 30 Years of Saturn, to the 36000 Years of the Stars; which .yet 
according to arrolyc would amount to more: And therefore T leave it 
to you to judge, if-in ſo-prodigious a ſpace one can be aſſured of any 
thing , either concerning the Diſtance.or Magmtnde of the Stars, when 
Ticho-Brahe himſelt (who in other Things pretends to be exaCt) durſt not 
determine any thing but by ConjeCture. | 

S. What 1s a-Planet ? | | 

T. APlanet is nothing elſe but a wanaring Star which moves ina Heaven: 
by it ſelf, for it is derived of a Greek, Word, which ſignifies to wander 
or go 4 ſtray, becauſe they are ſometimes at a wide Diſtance, and at other 
Times near to each other. '& 
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PROP. IV. 


Of the Circle , . into how many Parts it is divided; what 
thoſe Parts are called; how many ſorts of Circles there 
are in a Sphere ; and the Reafon of it ? 


S, THAT is 2 Circle i ? 
| T. A Circle 1s a flat Figure, Termined by one only Line 
called the Circumference, (or Periphery,) in the mid{t of 
which, there 18 a Point called a Center; from which all 
Right-lines drawn to the Circumference of it are equal. 

S. Into how-many Parts is a Circle divided ? 

T. It is divided -into' 360 Parts , called Degrees, and « cach Degrce is 
divided into 60 Parts more called Mizntes, and ſometimes thoſe Minnites 
are divided. into- 60 Parts more called Sacomds + tliofe: Seconds into, 60 - 
other Parts called Thirds ; and. fe. on. untill Texths; and: ro diftinguiſh 
them-ove from another, we uſe to place a {mall Cypher b; pon or after 
the Degrees. and. upon or after the Minutes an Accent. (' )-and-{o on un-- 
til Tenths, 2S In this Example: 16% 40, 2", 20", 15. 20 ns 
Which you muſt Read thus, 16 Degrees, 40 Minutes, 2 Seconds ,. 
20. Thirds, 1s Fourths, and 28 Fifths. 

5. How many ſorts of Circles are there in the Sphere ? 

A There are two ſorts, greater and leller. 

. What is the greaper Circle? 

7 It is a Circle which divides the Sphere into Two cqual Part 
hath no other Center then that of the Sphere. 

S. How many Miles doth a Degree of thoſe greateſt Circles on the 
Earth contain ? 

T.. It contains, 60, Miles/ (Viz. as many. Miles as Minutes. ) 

S. Why do yot- call them Miles & 

T. Beczuſe each Part/ confaltieth/a Thouſand. Grometrick Paces, for 
a Mile ſignifies only,;a Thouſand ſuch paces. 

S. What is 2 Gealnetrick pace ? 

T. A Gcometrick pace is 5 Feet;,. and. Lhepaſhe e.a Mile contains: 50co 
Feet. | 

S. What is the leſſer Girls 2 

T”. It is a Circle which divides the; Sphere into Two unequal Parts ;: 
and hath ancther Center than that of the Sphere: All the. great Circles 
zre equal, and cut one another-into two equal Parts; but the leſter Cir- 
cles are uncqual, cxcept thoſe which are equally Diſtant from the Center: 
of the Sphere. 

S, How many great Careles are-there in the Sphere: . | 

Ti AcceRling 1 to ſome Authors there are Six ;- but othiers take parti-- 
calax notice but of four, "Choſe that count Six, reckoy thus, the Zoatack,,. 

| the. 
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the Equator , (or Equinoxial,) the Meriazan, the Horizon, and the 
two Colures; but thoſe that allow but four do not reckon the two Colures; 
becauſe they are not neceſſary, but count them as 4eridians ; however they 
ſhall be defined in their due places. 

S. Why do they imagine ſv many Circles on. the Sphere? 

T. It is to come to the moſt .perfeCt and exatt knowledge of it ; for 
when a thing is too great, we ule to divide it into ſeveral Parts , to the 
end thatknowing every Part by tt ſelf , we may with more eaſe come to 
.the knowledge of the Whole. _ | 


_ — 


ms 


PROD. V. 
Of the Equator. ( Or Equinoxial. ) 


S. HAT is the Equator ? | 
T. The Equator is a great Circle ( commonly called by 
| | Pilots, the Equinoxial Line, ) which is in every Part, equally 
diſtant from the two Poles of the World; and therefore 


it divideth the Sphere into two equal Parts, as this Figure ſhows. 
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Boox Ll: 
- 'The Circle: A B is the Equztor. - 
H the Pole Arctick. (or North Pole.) 
L the Pole AntarCtick. (or South Pole.) 
-&D- the-Zodiack;- | — - 
FG the Tropick of Cancer. |_ 
ED the Tropick of Capricorn. © 
MN the Circle Arctick. 
"OP the Circle Antarctick. 
RSTV the Colure of the Equinox. - 
I'KYZ the Meridian and Colure of the Solſtice. 


S. Why is it called Equator ? | Ba ft W, 

T. Becauſe the Sun being in that Circle ( which happens twice every 
Year)-about the 10th: of March, and 12th. of September, the Days and 
gn are of an equal length through all the World; for the Horizon 
ant =_ are two great Circles which cut one another in the very 
midſt, from whence it followeth, that the Sun(which that Day moves round . 
that Circle) takes as much Time to run through that part which is under 
the Horizon, as it doth the part above it; and that is the cauſe that it 
is called Equator, from the Latin Words, Equator dici & noits: Which 
ſignifies the equal Proportiozer of the Day and Night: For the Day 1s 
nothing elſe but the 7ime that. the Sun is above the Horizon, and the 
Night the Time that he is under it. 

6, To what uſe ſerveth:this. Circle ?.. 270 

FT. It hath many neceſlary uſes; for it: ſhoweth the Declizatioz and 
Right- Aſcention of the Sun ,. and"fixed Stars; and the Diurnal (or Daily) 
motion of the Primum Mobile, which finiſheth its Revolution in 24 hours, 
which hours are to be Meafured by the Degrees of the Equator; allowing 
I5 Degrees thereof toan Hour: Its alſo of Excellent uſe in Geography, 
for it marks the Diſtance of Places both in Latitude and Longitude, 
lince it is from it, that we begin to reckon the Degrees of Latitude | 
going towards either of the Poles; and the Degrees of Longitude are 
* counted upon that Circle. | | 

S. How do you call the Poles of the Equator ? | 

T.. One is called Pole Ar#ick,, (or North Pole, ) and the other Pole 
Antarttick., ( or South Pole.) ; | 

S.. Why do you'call the North Pole Ar#ick ? | 

T. It is called Ar#ick from the neareſt Conſtellation to it , which in 
Greek is called *apxr&, and in Latin Artos, which ſignifies the Bear z and 
therefore when we call it Pole ArTick, it is the | co as if we ſhould 
call it the” Pole of the Bear. 


k : . "rn ſignifies the Word Antarfick.? (as you call the South 
ole?) | 


"#2 T. It 
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T. It ſignifies the. contrary, or oppoſed: to. the Arctick;, and there-- | 
fore when we call it Pole Anenr&ich,, it is the fame as if we ſhould call, 


it the Pole oppoſite to. the ArBithy 


T 


__ 


PROP. VL | 


Of the Zodiack R Ecliptick Line , Signs , and. other 
things that depend thereon. 


s. HAT is the Zodiack ? BORE | 4 
/ _T.. The Zodiack is a:great and broad Gircle, which di-- 
videth the-Spherezinto two-equal Parts, by cutting the/E-. 
| quator at Oblique-angles (or flopingly)4in two Points ; one 

Ia the beginning of Aries, and: the other in the beginning of. Zidra; fd. 

that one half of this. Circle dechneth towards the. North, as far as the 

'Tropick of Cancer; and the other half towards the South. a3. far: as the 

'Tropick of Capricorn, as-in the Sphere or Fignre.. Prop, V.. 

S. Why do you call it the Zowneck,? ER 
T. Becauſe that Circle is divided into: 12 Signs,. which-have every. 
'one_ the Name of fome Animal, (except Libra; or elſe becauſe the Sun: 
| (which movethalways in the midſt of this Circle) gives Life to-the World;- 
| for it is derived either of the Greek, Word:Zudior,, which ſighifies a little 
| Beaſt, or elſe of Zo, which ſignifies; Life. 
\ | * 8. Who firſt divided the Zoatack into: 12:Parts? 
Z. The Egyptians. | KEES IT 
S. How: did they go to work to divide it? | 
T. Fhey made uſe of a Water Hour-glaſs, lizethofe made now with- 
Sand : At firft they let the Water. run (without. hindrance!) 'till the 

Heavens had:gone once abouts, then they:divided it equally mto. 12 Parts, 

| -and then by running each Part ſucceſlively, they.did alſo divide the Fir- 

mament into 12 equal Parts. 3.56 

S.. How did they do, to know:under what Sign each Star is? , 

T. They. did obſerve the time: that a fixed: Star did appear at' the 
Horizon, letting one of thoſe Parts of Water: run in the fame Fime , 
| untill the laſt drop; then they: took notice. of |\ſome-cother \Star , that 
| begun to appear, Tetting run for the ſecond Time" thelike quantity. of. 
| Water; and then ſeeing ſome: other Star aviſing , they ilet the Third. 

part of. Water run as before ; 'and:ſo on, untill;they had: divided the Fir-- 

mament into 12 equal Parts; and for fear of 'difordering thoſe Parts , 

and to know them another Time withimore eaſe;: they did diftinguith. 

them by ſome Marks, and gave them: different Names; and that &'the 
reaſon that thoſe. 12 Parts of. the Zodiack, are called the 12 Sizns of the: 

'Zediack.. « | 

S.,. How 
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BooxH, ASTRONOMY. 
"& How are theſe aus RO Abs naryed y and with what Chanters 
are they Marked? 


T. Thefirff is called, Avies (or the Ram) and is thus marked v 
The ſecond, Tamrxs (or the Bull) . . . . . . . 
The third, Gemini ( or the Twins ) | ; 
The fourth , Cancer (or the Crab 

The fifth, Leo (or the Lion)! . 

The ſixth, Yirgo (or a Virgin) , 

The ſeventh, Libre (or the Ballance ) 

The eighth , Scorpio ( or the Scorpion ) 

The ninth , Sagizzaries (or the Archer) 

The tenth, Capricornus (or the He Goat) 

The eleventh, Aquarius (or the Pourer of Water) 
The twelfth, Piſces (or the Fiſhes) 


X33*83 0820 


$. Which do you call tft Northern Signs ? nn. 

T. The Six firſt that 1 havenamed, to wit, Aries, Taurus, Gemini ; 
Cancer, Leo, and Virgo. 

S. Why are they called Northern Signs ? 

T. Becauſe they are in that part of the Zodiack which declines North- 
ward or is on the North fide of the Equator, the" other Six are alſo 
called Southern! Signs , becauſe they are in the other half of the Zodiack 
which declineth towards the South. 

S. How many Degrees doth each Sign contain? 

T. Every Sign contains 30 Degrees; ſo that the Sun is 30 Days (or 

very near It ) in each Signz moving or getting only one Degree i ina 
Day. © 
S. What Ttme doth the Sunn enter into theſe Signs ? 


T. The Sun enters into Aries, the 1oth. of March. 
Into Taurus, the 16th. of April. | 
Into Gemini. , the 11th. of May. 

Into Cancer, the 11th. of Tune. 

Into Leo, the 13th. of Fuly. 

Into Virgo, the 13th. of Aus aſt. 

Into Libra, the 13th. of Septemiber. 

Into Scorpio, the 13th. of OZiber. 

Into' Sagittarins , the 12th. of November. 
Into Capricorms , the 1 1th. of December. 
Into Aquarins, the roth. of Famary. 
Into Psſces, the 8th. of Febraary. 
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.S. How broad is-the Zodiack ? 

T. The breadth of the Zodiack is. of 16 Degrees, hat is to: Fl 
8 Degrees on each fide of the Eliptick. 

S. Why do they imagine (and repreſent) the Zodiack ſo broad? 

T.-To ſhow us that part of the Firmament , under.which the Planets 
move, and to the end, that it may contain the 12 Sighs before named. 

$. What 1 15 the E cliprick.? 

T. It is Gircular Line in the very midlt of the Zodiack ; ' which ſhow- 
eth the Sun's, courſe ; being the only place, in which he 'moveth:. ne: 
' wy 4: conſtantly. 

S. Why is it called Ecliptick ?: 

T. Becauſe that all the Eclipſes of the Sun and” Moon pen under 
this Kine; for as the Sun. never goeth out of it, -it is impoſlible there. 
ſhould be any Eclipſe, but when the Moon 1s under the ſame. 

S. Is not the Ecliptick Line divided into ſeveral Parts ? 

18% "_, it is-diyided 1 into 360 Degrees, (or 12 times $ 30, which'is the - 
m_ 

. Where. doth this Diyiſ 100 gs ?- 
7. It begins at the Equinox of arch, or firſt Point of Aries; from 
which Point the Longitude of the Stars arezlſo counted;, according.to 
ap Succeſſion of the 'Signs ;. that. is.to ſay, from Aries to Taurus, and 

os  -- : 
S. How much doth the -Ecliptick decline from the Equator? - 
' T. Its Declination or diſtancefrom the Equator: is at preſent 2 3 Degrees 


and near 31 Minutes; (for-it wants but 10 Seconds; ) ſo that the Equator 
and Ecliptick-(by a, one another obliquely ) make OO. Angles on . 


both ſides the Equator of 23 Degrees 31: Minutes... 

S. To what uſe ſerveth-the Ecliptick Line ? 

T. Ik ſerveth, to diſtinguiſh apd to mark the time. of Years, Months, 
Seaſons ;. and. the Degrees at. which-the Stars riſe and ſet: - It ſhoweth 
alſo the time of the Eclipſes; and by its obliquity ( with the Horizon) : 
we know the cauſe of the. incquality-of Days and Nights. -- - 


——— 


oo PROP. VII, 
of the Horiagn: 


HAT is the Horizon | ?- 

T. The Horizon is a Circle. which PLN TOY and: 
boundeth- our ſight ( and divideth that Part of the Heaven 
which we:ſee,, from.that which we cannot ſee) ——__ 

to the ſignification of the, Greek, Word:, Horizon. 
S. How many kinds of Horizons ate there? 
Z. Two kinds, one.called Rational and the ""_ Senſible. 


wy 


S, What. 
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S. What is the Rational Horizon 7 

T. It is-a great Circle, every yore of which, is diſtant from our Ze-- 
mh, and Nader, 90 Degrees ; and therefore we may ſay, that it divideth . 
the "Heayens and Earth into Two. equal parts; ſo-that one half of the 
Heaven is always above this Circle, and the other halfupder it, ſo that 
cannot. be ſeen;. from whence we may conclude, that the Zenith, and 
Nadir, are the true Poles-of the Horizon. | 

S.. Why 1s it called Rational ?. 

F. Becauſe we do not ſee it, as-we do the Senſible birics but only. 
coucelve:it by Reaſon, it being impoflible that our Eyes ſhould diſcover: 
all that extent, or. diſtance, that. is between it and us ,.. becauſe. of the: 
roundneſs of- the Sea, and Land. 

S. To what uſe ſerveth this Horizon ?” 

T. It hath ſeverat uſes; for, it ſhews us, the Stars that riſe and ſet, 
and informs us what <tars appear. to us, and what not; it is alſo” by 
this Circle, thatwe know the Artificial Days, from the Artificial Nights ; - 
being the meaſure thereof... It is likewiſe of excellent uſe for finding the.- 
the. __ of the Pole, Sun and Stars; by which we come to the know--- 
ledge of the Latitudes. (That moſt eſſentzal Part of Navigation.) 

S. What. is the ſe»ſible Horizon ?' 

F. It is a Circle which Limits, or bounds our ſight, when being at : 
Sea (or in a Plain) we look round about us as far as,we can z-for ther it. 
forms it ſelf, or: appears, where. it ſcems to us that the Sea Cor Land ) : 
touches-the Heavens ; ſo that we ſee our ſelves environned or-incloſed.. 

" with it, and in the very midft or Center thereof. 

S. Is there any Difference between theſe. two. Horizons as to the Sun - 
and Stars ?* And 1s it.not hard to. know. (when they riſe) .on which of the-: 
Horizqns they appear-to us? | 

T.. No, asto that, there .is no. ſe:ſeble Difference , for-they are both: 
taken for the ſame, becauſe the Semidiameter. of the Earth is.not-at all: 
conſiderable, being compared to _ of the Heaven. 

S.. When we goany Voyage , 

Travel). do we not, change the Ho- TOR 
rizon ? P | 2 

T. Yes, from 3 to Time you. £ o \& 
change the Horizon, for you diſco- R 
ver ſome part of the Heavens which nr 
before you could not ſee, becauſe of = i MEIN bh \ 
the Roundneſs of the Sea and Land. WA Ui lil WE Ds 
:.S., Are there-then more-Horizons? *—AMl OUHLAUHNIIIE W- 

.T. No, thereaxe no other kinds, _ | \. - © WW "Mi W. 
tho many Horizons of each kind ; for ;*Þ i 
althoone change his Horizon, he doth 
not.changeit in its kind ; for in what 
Country.or Place , ſoever webe, we 
can ſe no other. Horizon than the ; 
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Senſible. ( of which you read laſt.) Hecauſe we fee always twlf of the 
Heavens: The foregoing Figure will make:you underſtandiitbetter,where 
the Globe 'AB Trepreſents the Earth, the Circuit CR D'S the Heavens, 
R the Zenith, S the Nadir, CE'DF the Rational -Horizonay /O the 
place of the Spectators Eye, T the-Antipodes, and O AB the ſenſible 
Horizon, whole Semidiameter OA', or OB, ts not above Three: Miles 
when his Eye is but ſix Foot above the 'Sarface of the Earth, but/in- 
creaſeth proportionably to the height of the Eye, or thing ſeen , for if 
his Eye was 1o Foot hjglr, he might difcover 4 Miles, (ſuppoſing that 
the thing ſeen lies-on the ground, as for Example, a Coal of Fire, or 
Lanthorn) if 2oFoot 5 Mikes; but if the thing that you diſcover is high 
above the Superficies of the Earth or Sea, you may ſee it a great deal 
further, proportionably to its height. © G4 ; 
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PROF. VAIL 
Of the Meridian.” 


ST Ir HAT is the eMeridian ? 2727 Oe 
| \ A T. The Meridian is a great Circle paſling throngh the 


Poles of the World, and the Zenith, or Point Yertical to 
| any body, or place. SE hs 

S. Why is it called Meridian ? bx 

T. Becauſe itdivideth the Day)into two-equal Parts , being as far from 
the Horizon or Sun Riſing to Noon or Mid-Day , as it ts from Mid-Day 
to Sun Setting ; for it is derived from the Larm Word Meridies, which 
ſignifies Noon-Day. (Or Twelve of the Clock.) 

S. How many Meridians are there ? 

T.There areas many as you can conceive or imagin Pointsin theEquator, 
(or Equinoxial,Jnevertheleſs the Geographers and Hydrographers {which 
are thoſe that make Cards for Sea and Land) draw them but at 10'De- 
grees4ilſtance one-from another ; aad ſome Time-at 15 Degrees, to avoid 
the great number of Lines, which otherwiſe would &l{ ther Carus, and 
hinder the chief uſe of them. Fs, 

' S. tf the Meridians paſs through the Zenith of ever Body, arc*there 
not.as-many Meridians as Zeniths.s CPI 00, 
; T. No,-becatiſethe Circles which paſsthrouphthe Poles of the World, 
and your Zenith (or place) paſs. alſo througi the Zeniths (or places) of 
many more beſtdes"your ſet; for all places fitnated *Northand' Sottth 
one from another, have the fame Meridian; and therefore if you thoukt 
Travel never fo far ( exatly ) from North to South, or from Sonth'to 
North ; you would not change your Meridtan, for you would dlways'be 
under the ſame Circle; But it is not fo'goingfrom'Exit toWeſt, or from 
IH | V/eſt 
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Weſt to Eaft ; for then you would change your Meridian: for all places. 
fituated Eaſt and Welt, 'one framy another, diſfer in Meridians. 
S. Doth not the Merjdianthat patles through the Zenith, paſs alſo 
through: the Nadir? — ; © | 
T. Yes; for if it paſs through the Poles. and Zevith, it, muſt needs paſs 
alſo thrgugh the Neat. F, | ; | 
S.. k jt not Twelve of the Clock, as welF-when the Sun tpucheth that 
Circle under: the Horizon, as' when it touches it above ? _ | 
T..Yes: , every tirae that the Sun toucheth that Circle (which 
happens twice in 24 Hours,) it is Twelve of the Clock, but with this 
. Differexce ,.that when it touches it in our Hemiſphere, it is Nopn-day , 
but when it touches it in the Hemiſphere of our Antipodes it is Mid-night;,. 
= that our Mid-day. is their Mid-night, and our Mid-night is their Mid-- 
5. Is:it Noon-day at the ſame Time, to all thoſe that: are. uuder the 
ſame Meridian? | C fi | 
T. Yes, and Mid-night too., and all other Aſtronomical Hours are the 
ſame to them all, but differ to thoſe who dwell Eaſt and Weſt one from: 
anobher , becauſe they are under different - Meridiaps ;,.from whence it 
follows; that it. will be. fooner Neon-day to tioſe. that are;maſt-Eaſt >. 
for asthe.Sun Riſes Eaſterly ,. it is certain that he will come ſpaner to- 
their: Meridian , than to thoſe that. are moſt Weſt;. which Difference: 
ou be:ſo much the greater, the more they are diſtant. one from ans- 
oh 61 
S. If. &be fo, the.Sun.then always makes Noon-day to ſame people 
or other, ſince every. Minute of the Day, it ison ſome Meridian... | 
T. It:istrne;, and we may add that. it is alſo always Riſing, always - 
' Setting ,, and. always at: the Hour of Mid-night , becauſe he. is: always 
overthe Antipodes of ſome people.or. others, as well as in the. Meridian. 
and Horizom of others. | 
S. How many Degrees mult the Meridians be diſtant (Eaſt and/Welſt ): 
one from-another.,; to differ an; Hour by. the. Sun-Dial? (I mean to be. 
Noon-day (or Twelve of. the Clock) in one place, when, it-is bat Eleven. 
an'the other place; :fatuated. more Weeſgerly.) - * nc 
T.. Fheir difference in Longitude-muſt;be 15. Degrees, or the' two« 
ylaces muſt be:900:Miles Diſtant- one from: another. ;z' for every Degree 
(or-60-Miles difference in-Longjtade) cauſes .4-Minutes difference upgn- 
the Sun-Dial ::.By which zules:you will find that _ _— 
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And {0 forth. 


_S. Kit lie for a Pilot to know the Difference of Time between 
two Meridians ? 

T. Yes, for by it he may come to know his Longitude. 

S, Amongſt the Meridians is there not one more remarkgble. than 
the reſt? 

T. Yes, there is one that hath the name of firſt Meridian , beciuſe 
that-from it (Eaſtward) The Longitude is Counted upon the Equinoxial 
'(or Equator.) 

S. Whereabout in the Cards (or Globes) do they place this firſt 
Meridian ? 

T. It is commonly placed with us at the Iſland Gratioſa, (oge of the 
Iſlands of the Azores, ) but formerly it was placed at = Canary 
Iſlands. 

S. Why do they place it at the NES! Azores rather. than any 
other ? 

T. Becauſe chat thwart of it there i is no variation ; the Needle point- 
ing there Right North and South to the Poles of the Werld. 

S.- Why was it 'firſt placed at the Canary Iflands ?. -. 

T. Becauſe thoſe Iſlands: were the furtheſt part of the World that-was 
-then-diſcovered. 

S. Why are the Degrees of Longitude counted from the firſt Meridian 
Eaſtward, rather than Weſtward? ' 

'T.. becauſe Prolomy and others did it before us; and we are willing to 
- imitate them, altho they did-it only , becauſe- thoſe Iſlands were the 
moſt Weſtern-parts of the World kttown to them ; and fo they choſe 
rather to reckon their Longitude Eaſtward, from Country to Country 
that was known; than to begin upon that which they thought, or ſup- 
poſed to be nothing but Sea, and did not know at all. 

S. What uſe hath the Meridian ? 

T. It hath ſeveral good uſes, for it is by it we know the greateſt 
Altitude ( or height) of the Sun and Stars, -and their neareſt diſtance 
from our Zenith, their Declinations, and Right-Aſcentions; it marks 


the Longitude, and it. is by it we reckon our Latitude, and tha? we _ 
Tng 
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the Eaſt part of the World from the Weſt part of it ; and the very midſt 
of the Artificial Days and Nights, from which we begin to reckon , or 
count the Hours. Here SHEETS 

S. What do you mean by Artificial Days and Nights ?. 

T. The Artificial Day, is that Time that the Sun is above our Horizon, 
or from Sun Riſing to Sun Setting : And the Artificial Night, is that 
Time that the Sun is under our Horizon, or from Sun Setting to Sun 
Riſing. - | 


M N repreſents the Poles of the World. 
O the Zenith, and P the Nadir of the Man at I. 
The Circle NOMPR is the Meridian of the Maa at I. 
NS.M is the Meridian of the Man at V., _ 
| You are to imagin the ſame Circles upon the Earth, that you do in 
Heaven ': Therefore NOM and NSM being Celeſtial Meridians, 
AIB and AVB muſt be the Meridians upon Earth. 


PROP. IX. 
_ Of. the Colures. 


HAT are the Colures?, - - | 
wW T. The Colures are two great Circles, which cut or croſs 
| one another at. Right-angles in the Poles of the World ,- one 
: of which is called Colure of the Equinox , and the other Colure 
W the IU as you may ſe in the toregoing Figure of the Sphere, in 
rop. V. | 


K s. Why 
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S. Why a are « they called Colures ? | 

T. Recauſe where: the Sphere is oblique, they never «| appear whole 
above the Horizon, and ſo imagining or ſuppoſing that.they are cur off, 
they = called Colures from Colas and Orra, which ſignifies _ or 
maim 

S. Why ts one called Colure of the Equinox ? 

T. Becauſe it cuts the Ecliptick in the beginning of 43es and of Libra, 
the two Points in which the Sun makes the Days and Nights equal through 
all the World, thence called the two. Equinoxial Points. 

S. What do you ſay of the other Colure ? 

T. I fay that it is called the Colure of the Solſtice, becauſe it cuts the 
Ecliptick in the beginnings of Cancer and Capricormus , which are the two 
Solſticial Points. - 

'S. Why is it called Solfticial ? 

T. Becauſe that when the-Sun is in any of thoſe Points, ( the x 1th. of. 
Fine, and 11th. of December ) he feems to ſtand, for he can go no further 
becauſe of the Tropicks which are his Bounds ;, and therefore we may 
well ſay, that Solftice is derived of, two > Words Sol and Statio, which 
hgnifie the Sun (and) ſtanding. 

' S. Are not the Solſtices diſtinguiſhed as well as the Equinoxes ? 

T. Yes, for one is called the Summer Solſtice , (when the Sun tis at the 
Tropick of Cancer the Time. of our longelt Days,) the other the Winter 
Solſtice , ( when the Sun is at the Fropick of Capricorn the time of our 
ſhorteſt Days.) 

S. For what uſe are thoſe four Cardinal Points; the two Equinoxial. | 
and the two Solſticial ? 

T. Their uſe is to ſhow us the beginning of the four Seaſons of the Year, 
for the Spring begins at the Vernal Equinox , or. be; Inning of Aries ; 
(the 10 of eXHarch; ) The Smunmimer, at the os Bebe: Sol te, Or beginning 
of Cazcor ; (the 11th. of Fune,,) Artunn at the Autumnal Equinox, or be- 
ginning of Libra; ( the 12th. of Seprember ; ) The Winter at the Winter 
Solſtice or beginning of Capricorn. (The 1 1th. of December.) 
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Of the Leſſer Circles, the two "GH and: the two: 
Polar Civoies,”” WE; LY H 


52 Ro | F L | \/ 8 . 
F. O W' many leſs Clrcles avs thats £4 thegle > pF 
H T. There are Fonr, the two Tn, and the two Polar 
Circles. 
S. Why are they called leſſer Circles ? 
T. Becauſe they are leſs. than thoſe which divide the tutire i into two- 
equal parts. SINCE: 
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Since we are to imagin the fame Circles opon the Earth as in the 
Heavens. I ſhall deſcribe then {@ here,” decavſe it' may be mote eaſie 
for you to: conceive: them ſo, thait inthe precedar- Spliere , Prop. V. of 
this Book. 


G "3 D 


Admit you are in a Right-Sphere, (where the Poles are at the Horizon ) 
AB is the Equinoxial. : 
CD the Tropick of Career, and FG the Tropick of Capricorn, 
both diſtant from the Equinox1al 23 Degrees 31 Minutes. 
HI is the Circle ArCtick, and EM the Circle Antarctick. 
CG the Ecliptick. 
The Points or occult Circle, NO is the Horizon. 
The Interval or Diſtance between the two Tropicks C D and FG 
is the Torrid Zone. . | 
The Interval or Diſtance between the Tropicks and the Polar Circles, 
- wit, between CH, ID, and LF, MG, are the two Temperate 
ones. .: 
And the Intervals between the Polar Circles and the Poles, are the 
Frigid or” Cold Zones. 


S. What are the Tropicks ? | | | 

T. They are as I ſaid two leſſer Circles Parallel to the Equator (or 
Equinoxial ) from which they are diſtant 23 Degrees 31 Minutes. 

S. Why are they called Tropicks ? | 

T. Becauſe that when the Sun ariveth-at either of theſe two Circles 
He turneth back again , for the G reck Word J Tropos, from whence the 
Word is derived ,- ſignifies Turning; and becauſe one of the Tropicks 
paſſeth through the firſt Point or beginning of Cancer, it is called the 
Tropick.of Cancer, and the other the Tropickof Capricerr, becauſe it paſſeth 
alſo through the firſt Degree of that Sign. | | 

| K 2 S, For 
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S.' For what. uſe are the Tropicks ? | 
-T. Their nſe is to Limit or, Bound the Torrid Zone, as well as the 
Suns Courſe, and alſoto. mark the Jongelſt and ſhorteſt Days and Nights. 


Of the Polar Circles, otherwife called Circles Arick 
and. Antarettck. 


E. HAT argthe Polar Circles ? | 
wt MAYE T. They are alſo two. leſſer Circles diſtant each from the 
Poles of the World 23 Degrees 3o Minutes. 

S. Why are they. called Polar ? 

T. Becauſe they are imagined to- be in the Heaven exaCtly where the- 
Poles of the Ecliptick Turn about the Poles of the World. 

S.. Why is one' called the Circle Ari: , and the. other the. Circle 
Gntarlich, 2: 

T.. One iscalled Circle 4r&ick, becauſe it: paſleth throu gh the Conſtella-. 
tion of Urſa Major or the great Bear ; and the other is called zznrarftick,, 
' hecauſe it 1s oppoſire to the Pole Ar Bick, 

S. For what uſe are the. Circles Arctick and AntarQick-? 

T. Their uſe is to Limit or Bound the Temperate Zones on the. N orth: 
and South ſide of them... 
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PROP. XI. 
Of. the Zones.. 


S. - THAT is a Zone? þ© 
T. It is a Circular part of. the Heaven and Earth, of 'Con: . 
ſiderable Breadth, comprehended between two Circles: See 


Figure, Prop. preced. 

'S. How many, Zones are there ? 

T.Five,one called Torrid;twoT; emperate,and two Frigtdgor extream Cold; 

S. What.is the Torrid Zone ?. 

T. it is that partof the Earth comprehended between the two Tropicks. 

S. Why. is it called Torrid ?' 

T. Becauſe of the Sun, which being always .on.ſome part of it cauſes. 
there an exceeding great Heart, which made; the Ancients fancy that all 
in it was Bnrnt, and therefore, they called it the. Torrid Zone, which is as 
much as to ſay, the Burnt Zone. 

S. What are the Temperate Zones ?* 

T. They are Two. parts of.the Earth,, one;of which is raaded 
between the Tropick of Cancer and the Circle Arick,, and the other be- 
tween. the. Tropick of C aprogars and. Circle. Antaritich, 
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S. Why are they calhd Temperate? | 

T. Becauſe they are not Subject to the great Cold of the Frigid Zones ,. 
nor to the great Heat of the Torrid. 

S. Whatare the Frigid Zones ? 

T. Tktey are Twopartsof the Earth Comprehended between the Circle 
Arftick and the North Pole ; and between the Circle Antarctick. and the 
South Pole.. | 

S. Why are they called Fried ? | 

T. Becauſe of the great. Cold they are ſubject to, for the Sun. ſtrikes - 
his Beams ſo odTiquely. upon them, . that tney-receive but little or no Heat 
by it, and therefore.they are called Fr:g:d;. which ſignifies Cold. - 

S. As I underſtand:then, they are the four leſſer Circles which divide 
the Earth into five Zones. 

T. It is true, for it is by the two Tropicks and two Polar Circles, tht 
both the Heavenand Earth is divided. into five Parts, ( called Zozcs. ). 
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PROP. XII 
Of the Parallel}. 


S:W. FO W. do you call the. Circular or Right-lines drawn” Eaſt and? 
| Weſt upon the Gtobes and Charts. 
. T. They are called Pzrallels. 
S. Why are they called Parallels ?. 

T. Becauſe that Word in Greek ſignifies nothing elſe but a-thing equally. 
diſtant in every part from another thing,. and therefore that Name is - 
yery proper. to all Circles or Lines drawn Eaſt and Weſt, becauſe they: 
2re in all their parts equally diſtant from-the Equinoxial Line. 

S. Since Parallel ſignifies equally diſtant from ſome other thing... is not. 
that Name common to all the leſler Circles in the Sphere. - 

T. Yes, nevertheleſs it is only attributed to theſe, . becauſe the- others: 
(of which. you have.Read before) have Names proper for them. 

S. How many kinds .of P:rallels are there ? 

T. Two, the firſt .of which-are called the Suns Parallels', becauſs we: 
imagin 180 Circles (or thereabouts ) between the two Tropicks, one. 
of which the Sun goes through every Day ,. becauſe of one.Degree which 
he. advances every. Day in the. Ecliptick. The ſecond kind are callcd * 
Parallels of Latuude, becauſe they ſerve for-knowing the Latitude of 2. 
place, and of this kind. one may imagin as many as Parts or.Points in the - 
Meridian , except 2 I on the North ſide of the Equinoxial, and 2s many. 
on the- South fide of it which have..a particular.Name, .being called / 
Parallels of the longeſt Day, becauſe thar. in placcs that aren the fam> - 
Latitude, or as far diſtant from the Equinox1al as they are, the Days are:: 
longer by a quarter of an hour than at the next. Parallel of. that kind. 

towards. 
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towards the Equator , for the further the Parallgl is from the Equinoxial 
the longer the Days are, as this Table ſhoweth yUh, their true diſtance or 
proportion from 1t being ſet down,*as followeh : 


| Latitude, Latittae.. 
The firſt isat . . 4* — 15] The twelfth . 
The Grond . i. :- * » 30| The thirteenth 
The third :. |. - 48 45 | The fourteenth 
Thefourth -. |. - {26 35 | The fifteenth 
SSRN . | .40 3d | The lixteenth. . 
Ihe fxth '.--- +26 15 | The ſeventeenth 
The ſeventh . . 27 30} The eighteenth 
The eighth. .. . 30 4< | The nineteenth 
TS math: -. . - $3 40| The twentieth . 
The cencth ._'. - {$6 24 | The one and twentieth 634 — 
The eleventh .. . 39 OO . 
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FF 0P.  XIIL 
Of the Azimuths. 


HAT are the Azimuths ? ; | 
a A T. They are great Circles which paſs through the Zenith 
and Nadir, and every Part or Point of the Horizon, however 


 _ they re not vulgarly reckoned or accounted amongſt the 
great Circles of the Sphere. 


S. Why are they called Azimuths ? 

T.Becauſe we will imitate the AncientAſtronomers who uſed to callthem 
ſo, I iuppoſe more to ſhow their Origine than any thing elſe, for the 
Word is Arabick,, and ſignifies ouly Vertical Circles, 

S, For what uſe are the Azimuths ? 4 | 

T7. Their uſe is to ſhow the Altitude or Height of the Sun and Stars, 
for their Altitude is nothing elſe but the Degree of the Azimuth com- 
prehended hetween the Horizon and the Sun or Star : It ſerveth alſo to 
thow at what part of Heaven, or Point of the Compaſs, the Sun and Stars 
are at any time; (being above our Horizon; ) #to to know the varia- 
tion of the Compals; and how two places bear one from another, ſince 
the 32 Parts in which the Compaſs is divided, are the fame as ſo many 
halfs of Azimuths or Vertical Circles falling down flat as they appear on 
the Compaſs, as you will better underſtand by the following Figure. 

S. Where do the Azimuths take their beginning, or from what part. 
of the Horizon are they counted ? 

7. From the Point at which the Sun Riſes when he is at the Equator 
or Equinox1ial ( which is the true Eaſt and Welt) from whence they are 
accounted Southward, and you may imagin as many Azimuths as Points 
or at tealt Degrees in the Horizon, that ts to fay 360. | 


S. What 


- 
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S. Whart is the Azimuth of the Sun and Star in Computation ? 

'T. ft is nothing elſe but the Nuggþer of Degrees comprehended on. 
the Horizon between the Azimuth Mich paſſes through the Center of 
' the Sun or Star to the Horizon, and the true Eaſt and Welt Polnt mens. 
tioned in the preceding Anſwer. : 

S. By what means may I know the Azimuth of the Sun and Stars? 

T. By the 1 atitude of your place , the Deeclination of the Sun or 
Stars, and their Altitude above your Horizon ; for theſe three things. 
being known you may thence eaſily gather the Azimuth, 


a V 


In this Figure, T-being the Zenith ofa Man at L,and ACFIH the Hori-- 
ZON ; che Aztinmhs will be the Circles AT, BT, CT, DT, FT, GTs: 
and all others that paſs through the Zenith T and Nadir V., of which: 
you may 1magin as many as there are Points in the Horizon: Now ſup- 
poling T A to be the Meridian, and-O the Eaſt Point where the Sun; 
Riſeth whey he is at the Equinox, and through which the firſt Azimuth: 
TD rate the Cuſtom 1s to count: the Azimuths from O towards- A- 
which is the Sputh; ſo that. the Meridian is.the goth. Azimuth or Ver- 
tical: Circle ;, theRhumbs or Lines drawn upon theFly of your Compaſs: 
and Center of it, repreſent theſe Circles crouched down 'till they be flat: 
So that knowing what Degree of the: Compaſs the-Sun is at, you know- - 
the Azimuth of the Sun;-and it is the ſame of the Stars , whoſe Altitude: 
is nothing elſe but. the Number of Degrees of the Azimuth which are-be-- 

EWixt: 
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betwixt:the Horizon and the Sun: (or obſerved Star: )'As for Example, 
if the Sun were in P, his Altitude or Height would ve AP, and the Cum- 
plement of his Height would be thWarch Þ 'T, which is the Diſtance of 
the Sun from the Zenith T ; likewiſe if the obſerved Star were in R, its 
Altitude would be CR, and the Complement of irs Height, that is, its 
Diſtance from the Zenith, would be the Arch R T. The Riting Amplitude 
is an Arch of the Horizon comprehended herween the - Point the Sun or 
Star Riſes at, and that Point called the true Eaſt: As for Example, if the 
Sun ( or Star ) ſhould riſe at the Point .C, O being the true Eaſt of the 
World, the Arch OC would be the Riſing Amplitude; the ſame is to- 
be underſtood of the Setting Amplitude either Squtherly, or Northerly, 
according to the Suns Declination z bur of this more in the following pro- 


\ politions, when we come to treat of the. Amplitude. 
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. PROD. XIV. 
Of the Almicanterahs, or Almicanters. 


S, HAT are the Almicanterahs , or Almicanters ? 
\ A } T. They are little Circles, Pzrallels to the Horizon , 
and drawn one above another from the Horizon unto the 
Zenith, as you may eaſily underſtand by this Figure, where 
-G H being the Horizon, EI, RS, OP, MN, and the other Circles 
Parallel to.the Horizon, are called Almicanters. 
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_S., Why are they. called Almicanterahs ? | 
T. The Name was: given by the Arabian Aſtronomers, when the Ma- 


themartical Sciences flouriſhed in their -Empire, and in their Language 


lignifies only Circles of Altirade. Afterwards Aſtronomy ſpreading from 


them tous, brought along with it many ſuch Arabian Words. 
S. How many Almicanterahs are there ? | 

T. 'Thereare as many as one can imagin Points or Parts in the Azimnth, 
for they are infinite as well as the Meridians,. nevertheleſs we ſeldom 
reckon ore than there are Degrees from the Horizon to the Zenith, 
that is 90. 

S. For What uſe are theſe Circles ? 

T. Their uſe is but ſmall, for they ſerve only to mark the Altitude 
of the Sui. or Stars, which the Azimuth can do without them, 

S. How are theſe Circles of Altitude counted ? 

T. They are counted upon the Azimuth, or Vertical Circles, from the 


Horizon tothe Zenith. | 


SY 
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Showing which of the Circles of the Sphere -are moſt uſeful 


in Navigation; and of the Latitude , and Longitude. 


conſiderable for Navigation , that I may take particular 
notice of them. | : 
T. The moſt conſiderable are the 24eridian, the Horizon, 


: O all the Circles you have Treated of, pray tell me the moſt 


_ and the Equator, (or Equinoxial.) 


S. Why thoſe Three Circles more than others ? 
T...Becauſe their uſe is for determining the Latitudes and Longitudes, 


DT 


which. is the principal part; of Navigation, as you will find when you 


come to PraCtice. 
© Of Latitude. 


S. HAT is the Latitude of a place? | 
T. The Latitude is nothing elſe but the Diſtance of a place or 


Zenith thereof from the Equinoxial, and therefore when you will know 


where you are arrived , you mult find out ( by your Obſervation ) how 
many Degrees and Minutes your Zenith is Diſtant from the Equator or 
Equinoxial, and that ſhall be your Latitude, which is always equal to the 
Height of the Pole. To define it more Aſtronomically, I ſay, that the 
Latitude is an Arch of the Meridian Comprehended between my Zenith 


and the Equator, and that the Etimology of the Word ſignifies only 
3 $#-iah Iv L 


Breadth. 
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Breadth. (Remember that the-Latitude- ilnigioants from-the Equi- 
noxial tothe Poles'of the World, Yorthat there are go Degrees of Lati- 
'tude North, and go: more of (Latitude South.) 


Eſſay > 


' To-put an'inſtance., ſuppoſe 'now your Ship was. in Nbeth Katitude 
45 —_—_—_— 30'Minutes : 1 deſire-yourvould- tell me what that means? 
S. > conceive 'it means that:my Ship -is Diſtant *from the Equinaxial 
Northward 43 Degrees 3@ Minutes. 
T.. You. have it,. 


9. 7HAT (© the Lorpimde efwplace? 
T. The Longitude of a place, is nothing 4tfe\but-the 

from the firſs «Meridian, to the Meridian that paſſes through the Ze- 
nith or place whoſe Longitude you deſire to know ; but to define it as. 
the Aſtronomers do ; it is enArchef the Equator (or ra te Com- 

rehended between the firſt Meridian , "'and the Meridian that paſles 
through-the Zenith or Point Vertical of the, place. 

'S. Whar' ſignifies the'Word iLoygitnde ? 

T.. it. Lenifics the Length, (of the. Earth.) And you are to- dee 
that the Longitude is always counted from the firſt Meridian, ſome'coun- 
ting altogether Eaſtward, and other m"_ Eaſtward and Wetward. 


£fſay, (of rhe Longirude. = fi : 
- 'Soppoſt-now that: your Ship isarrived inthe Longitude of 6 Degrees: 


1: demand what that means * 

S. That means. that my Ship is Diftant frovr the firſt Meridian Eaſt- 
eward-6 Degrees. But why 1s the Latirude'6f”feveral- : 
'Or why do you make a Difference in the Eatitudes, calling 6ne* Lati- 
tude North, and the other Latitude South. ? 

T. It is only to know on which ſide of the Equinoxial we are, 7948 
ther we be. Northward or Southward of it.. 
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PR OP. XVE 
of the Meridiau Altitude of the Sun and Str, and 4 
| their Declination. 


S. HAT is the Heridian Pray ? 
We  F. It is the greateſt Height of the Sun, or Star, above 
the Horizon, which ha PENS EVETY time. that the Sun, or 
Star comes to qur Meridian, "(from whence i it is properly 
called Meridian Alticuge.) - 
Ss. What fignifies the Word Altitude ? 
T. It Ggnifies only Height, and therefore when 1 we call it Meridian 
Altitude , 1t is the ſame as if we ſhould call it Ideridian Height. 
& Why do you take more notice of the Meridian Altitude than of 
any ot er ? 
" Beeaufe then it is the only Time to obſerve the Latitude , or the 
Diſtance of the Sun or Star from our Zenith. 
S. What is the Height or Altitude of the Syn or Star ? 
_ T. It is the Degrees and Minutes comprehended between the Horizon 
and the Center of the Sun or Star ; Or thus, It is the Degrees and 
Minutes of the Sun or Stars Height above the Horizon. 


Of the Sun and Stars Declintion. 


JV HAT is the Declination ? 
T. The Declination is nothing elſe, but the Diſtance of the 
Sun or Stars from the Equator; but to define it as Aſtronomers do, it 


is an Arch of the Meridian comprehended between the Equator, (or Equi- 
 noxi1a]) and the Sun or Star. 

S. If it be only the Diſtance of the Sun or Star from the Benin 
it is then the ſame as the Latitude of a place according to what you have 
already ſaid. 

T.. Altho-it ſeems the ſame there is a great Difference; for the Lati- 
tude of a Place. Never. Changes , _ but the Declination Changes every 
Minute. | 

S. Is it not the Primm Mobile (or ninth. Heaven ) ded 1s the Cauſe 
that the Declination of the Sun Changes ſo often as it doth ? 

T. No, for if the Syniand Stars had no other moving than that of.-the 
Primum Mobile (from Eaſt to Weſt) their Declipations would be always 
the ſame, for they would be.always at the ſame Diſtance from the Equa- 
tor; ;but. it -is:their own proper moving upon ;the Poles of the Zodiack 
which is the Cauſe of it, for as that;Circle cuts or croſſes the Equator 
Mopingly , and the Sun and Stars move VPon the fame Poles and in the 

aſe 
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ſame manner, they muſt of neceſſity be ſome time nearer or further 
. from the Equator , becauſe of their oblique moving under it , and ſo the 
Declination muſt needs increaſe or diminiſh. - 

S. How much is the Suns greateſt Declination ? 

T. It is not (at preſent) above 23 Degrees 3o Minutes , for as. ſoon 
as the Sun is come to the Tropicks, (which are Diſtant from the Equator 
but 23 Degrees 30 Minutes, ) he returns towards the Equinoxial, and 
ſo by little and little his Declination diminifheth. 6 

S. Why do you make a Difference in the Declination, calling one 
Declination North and the other Declination South ? 

T. It is becauſe the Sun (and Stars) decline ſometimes on one ſide the 
Equator and ſometimes on the other, and therefore to know on what ſide 
he is, we give different Names tohis Declination, . for by it we know if 
we.muſt Add it to, or Subtraft it from our Obſervation: to þave our 
Diftance from the Equinox1al, which as I ſaid before is our Latitude. ' 

S. Can the Sun be without any Declination? | 

T. Yes, for every time that he is at the Equinox or firſt Points of Aries 
and Libra, ( that is about the 10th. of Adarch, and 1 1th. of September, ) 
he hath no Declination, for he is then at the Equinoxial. ky 

S. How much is the greateſt Declination of the Stars ? 

T. The Declination of the Stars differs zccording to their Lati- 
tude and Longitude, of which we ſhall ſpeak in its due place. 

S. Is there nothipg elſe to be known concerning the Suns Declina- 
tion? | | 

T. Yes, there is much more that a good Pilot or an Artiſt muſt know, 
but I ſhall reſerve it untill the Third Book, where it will find a more 
proper place than this, which is only deſigned for Principles; however 
1 deſire you would take a particular notice of theſe Propoſitions, they 

being very neceſlary for Navigation. 
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PROP. XVIL 


The Complement of the Altitude of the Sun, Stars | and 
Pole above our Horizon ; alſo the Complement of the 
Latitude , of the Declmation, and of the Sun or Stars 
Diſtance from our Zenith. | 


S. HAT is the Complement of the Altitude ? 
| T. It is the Degrees that the Sun or Star is Diſtant from 
x our Zenith, which being added to the Degrees of Altitude 
makes up the go Degrees-that our Zenith is-Diftant from 
the Horizon, for Complement ſignifies only that which makes up, com- 
pPletes or finiſhes, ſo that the Complement of the Height of the Pole: 
- 158. 


& 


".is alſo the Degrees Comprehended between the Pole and the Zenith, 
as you may better underſtand by this - 


E xample. | 


-R RY 4 wel Floats cone Sari "RTP Bu 

Suppoſe that the Height of the Pole or Altitude of the: Sun (or Star). 
were.5o Degrees; ſay that its Complement.is 40 Degrees, becanſe there. 
is no Number but 40., that can make up the. go-Degrees comprehended” 
betwixt the Horizon and our Zenith. EO 

S.. What is the Complement of the Latitude ? ; 

T. The Complement of the Latitude is the Height of the Equinoxial 
above the Horizon ; for you know that the Latitude is the Diſtance of. 
our Zenith from the Equinoxial, and therefore if we are but 52 De- 
grees from it , the Height of the Equinoxial above the Horizon muſt 
needs be» 38 Degrees , for elſe there would not be go Degrees from our. 
Zenith to the Horizon as there are , and it is thoſe 38 Degrees which 
in this Example I call the Complement of the Latitude, becauſe ( as hath 
been ſaid) they complete or make up the go Degrees that our Zenith is 
Diſtant from the Horizon. Ke 24 | | 

S. What is the Sun or Stars Diſtance from our Zenith ? 

T. It is the Degrees and Minutes comprehended between the Zenith: 
and the Center of the Sun, or Star, | ſo that their Altitude.is always the. 
Complement of their Diltance from our Zenith, (and then the Degrees 
are accounted from our Zenith to the Horizon ) and their Diſtance from. 
our Zenith is the Complement of their Altitude, (and then the Degrees 
are accounted from the Horizon to the Zenith , I mean that the Degrees 
begin at the Horizon.) | ; 

S. What is the Complement of the. Declination ? | 

T. It is an Arch or Number of Degrees comprehended between the. 
Sun or Star, and the neareſt Pole of the World. 


| PROP. XVIII. 
Of the Difference: in Latitude., and in Longitude. 


9 5 HAT .s the: Diference-in Latitude? '  - 
w T. The Difference in Latitude is: the Degrees-and Mi- 
nutes comprehended between two-Latitudes.  - - 
S. How is the Difference of Latitude-to be known ? 

T. By SubtraCting the-lefſer Latitude from-the greater, when. they 
are both on the ſame lide the Equator ; that is, both. North or both South ; . 
and by adding it when they are on different. tides, the.one being North-. 
Latitude and the.other South. | 


Example. 
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ſame manner, they muſt of neceſlity be ſome time nearer or further 
. from the Equator, becauſe of their oblique moving under it, and fo the 
Declination muſt needs increaſe or diminiſh. | 

S. How much is the Suns greateſt Declination ? | 

T. It is not (at preſent) above 23 Degrees 3o Minutes , for as- ſoon 
as the Sun is come to the Tropicks, (which-are Diſtant from the Equator 
but 23 Degrees 30 Minutes, ) he returns towards the Equinoxial, and 
ſo by little and little his Declination diminiſheth. TAG 

S. Why do you make a Difference in the Declination, calling one 
Declination North and the other Declination South ? ' 

T. It is becauſe the Sun ( and Stars) decline ſometimes on one ſide the 
Equator and ſometimes on the other, and therefore to know on what ſide 
he is, we give different Names to his Declination, . for by it we know if 
we muſt Add it to, or Subtraft it from our Obſervation to þave our 
Diſtance from the Equinoxial, which as I ſaid before is our Latitude. ' 

S. Can the Sun be without any Declination ? | 

T. Yes, for every time that he is at the Equinox or firſt Points of Aries 
and Libra, (that is about the 10th. of Afarch, and 1 1th. of Seprember, ) 
he hath no Declination, for he is then at the Equinoxial. : 

S. How much is the greateſt Declination of the Stars ? 

T. The -Declination of the Stars differs zccording to their Lati- 
tude and Longitude, of which we ſhall ſpeak in its due place. 

S. Is there nothing elſe to be known concerning the Suns Declina- 
tion? | | 

T. Yes, there is much more that a good Pilot or an Artiſt muſt know, 
but I ſhall reſerve it untill the Third Book, where it will find a more 
proper place than this, which is only deſigned for Principles; however 
1 deſire you would take a particular notice of theſe Propoſitions, they 

being very neceſſary for Navigation. 
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PROP. XVIL 


The Complement of the Altitude of the Sun, Stars, and 
Pole above our Horizon ; *alſo the Complement of the 
Latitude , of the Declination, and of the Sun or Stars 
Diſtance from our Zenith, Mg 


S. HAT is the Complement-of the Altitude ? 

TT. It is the Degrees that the Sun or Star is Diſtant from 
| our Zenith, which being added to the Degrees of Altitude 
makes up the go Degrees-that our Zenith is-Diftant from 
' the Horizorr, for Complement ſignifies only that which makes up, com- 
Pletes or fimfhes, ſo that the Complement of the Height of the Pole: 

: 15. 
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"1s alſo the Degrees Comprehended between the Pole and the Zenith, 
as you may better underſtand by this | 


E xample. | 


Suppoſe that the Height of the Pole 'or Altitude 6f the'Sun (or Star). 
were.zo Degrees; Ifſay that its Complement.is 40 Degrees, becanſe there. 
is no Number but 40, that can make up the, go- Degrees comprehended: 


betwixt the Horizon and our Zenith. | 
S.. What is the Complement of the Latitude ? 


+ Y 


T. The Complement of the Latitude is the Height of the Equinoxial” 
above the Horizon; for you know that the Latitude is the Diſtance of. 


our Zenith from the Equinoxial, and therefore if we are but 52 De- 


grees from it , the Height of the Equinoxial above the Horizon muſt” 
needs be' 38 Degrees , for elſe there would not be 90 Degrees from our. 


Zenith to the Horizon as there are , and it is thoſe 38 Degrees which 

in this Example I call the Complement of the Latitude, becauſe ( as hath 

been ſaid ) they complete or make up the go Degrees that our Zenith is 

Diſtant-from the Horizon. ET | | 
S. What is the Sun or Stars Diſtance from our Zenith ? 


T. It is the Degrees and Minutes comprehended between the Zenith: 


and the Center of the Sun , or Star, ſo that their Altitude.is always the. 
Complement of their Diſtance from our Zenith, (and then the Degrees 


are accounted from our Zenith to the Horizon ) and their Diſtance from 
our Zenith is the Complement of their Altitude, (and then the Degrees 


are accounted from the Horizon to the Zenith , I mean that the Degrees 
begin at the Horizon.) | | 

S. What is the Complement of the. Declination ? 

T. It is an Arch or Number of Degrees comprehended between the 
Sun or Star, and the neareſt Pole of the World. 


| PROP. XVIII 
Of the Difference: in Latitude, and in Longitude. 
g. HAT is the: Difference-in Latitude? 1 
w T. The Difference 1n'Latitude is: the Degrees-and Mi- 
nutes comprehended between two-Latitudes. - © - 


S. How is the Difference of. Latitude-to be-known? 
T. By SubtraCting the- lefſer Latitude fromthe greater, when. they 


are both on the ſame lide the Equator ;, that is, both. North-or both South ; . 
and by adding it when they are on different. lides, the.one being North- 


Latitude and the.other South. 
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S. Suppoſe that from. 4 Degrees 15 Minutes of Latitude North, you 
had Sailed juſt to the Equinoxial, what would you do then, for you 
could neither Add nor Subtract. 


; T. In that caſe the 4 Degrees 15 Minutes would be the Difference in, 
Latitude. . 7” 0 HE Fa "" 


Of the Differente' in Longitude. | 


S. HAT is the Diference in Longitude ? 

-F, The Difterence in Longitude is the Degrees and Minutes 
comprehended between two Meridians or, between the Longitude of your 
departure, and the Longitude of the*place you are arrived at. 

' S$. How is the Difference in Longitude to be known ? 

7. Only by Subtracting the leſſor Longitude from the greater, and 
the Remainder will be the Difference in Longitude ; but you are to 
remember that when yau+croſs the: firſt Meridian, or\.one-Lompitgde 
be on the Eaſt fide of jt,; ard;the.other onthe Welt , onone on the Welt 
and the other.-en-the: Eat, youmuſbalways add 360: Degrets ts the 
leaſt of the Longitudes to. have their Difference. % | 
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If I depart from the Longitude of -6-Degrees 30 Minutes, and Sail 
Weſterly untif I am arrived'/in the Longitude of 3 58 Degrees: I ſay 
that my Difference in /Lpngitude'is'8.Degreees 36/Minutes , far if you 
24d 360, to 6-Degrees 30 Minutes, there-will: come: 366 Wegrees 130 
Mites, from whichif you Subtract 358 Degrees,'\(the. Longitude you 
are arrived-at?) the Remainder with be 8-Degrees-30 Minutes , far the 
Difference in Longitude, ( ſince have: Sailed the neareſt: way from the: 
Longitude of 6 Degrees, <0 the/Longitude of :35 $ Degrees) 


eAnother Example. 
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things as-for the Latitude; I mean adding the two Longitudes together, 
to have their Difference when they are of Different Denominations, ſince. 


my 


they count their Degrees from the firft Meridian Weſtward in the-fame: 
- manner as they are (counted on the Eaſt ſide.of it, I mean by x., 2, 3 " 


_4 (7? - r 


and fo forth, untill 180. 1 4 7 


ſe 


o 


Liatude: of the World (360 þ 
that will have the Longitude o 
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S.V HAT is the Amplitide Ortjper OI 
| | T. It is the Degrees. and Minutes: that the-Sun or any - 
2:1 Star riſes Diſtant fromthe true Eaſt Point :: Or-elſe. thus, 
the Amplitude. is an Arch of. the. Horizon Comprehended: 
between 
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between the true Eaſt, and the Point that the Sun « or - Star Riſes at (either 
Northward or Southward ) ag, was: Demonſtrated to you in the Figure 
of the 13th. Propoſition. 
'  S. Why do you ſay-either Northward'or Southward? | 

T. Becauſe the Amplitude; differs according to the Declination, fot 
'whett the Sun hath North -Dectinations his Amplitude is alſo North, bur 
whenhis Declination is South:,, his: Amplitude is. alſo South : . So "that 
from'the 1oth. of arch , to the: 1>thiof September; the Snn Riſes and 
Stts'on the North fide of the. Equinoxialyvbr true;Eaſt and Welt..Point , 
but from the 11th. of Seprember, to. the/1oth. of arch, he Riſes and Sets 
on the South fide of - it ; and therefore there is Amplitude Ortive North, 
and Amplitude Ortive South ; ; +164grOa Occalive North, and Amplitude 


Occalive South. 
S. What ſignifies Ortive ? 
-.L.. It ſignifies only Riling or to Riſe, forit 
Word Orrw:, and therefore when we call if A 
ſame as if we ſhould ſay the Riſing Amplitude. 


..S. What is the Amplitude Dccaſroe ? 
'T. 1t. is the Number of Degrees and Minutes that the Sun Sets Diſtant 


from the true Welt, Point : Or elſe thus, it is an Arch of 'the Horizon, 
comprehended betwceey) the true Weſt, and the Poikt” that the Sun Sets 
at, (either Northward, or Southward. 5 $108 . 


.S. What ſignifies Occaſoo bve ? 
'T. Occaſive is derived from the Latin Word Occaſur! which ſignifies 


wP derived from the Latin 
plitude Ortive, it is the 


5 


to Set, and therefore when we call it Amplitude Occalive, ir is the ſame 


as, if we ſhould ſay ,..the Setting Amplitude. 


S. Fox what. uſe is the Amplitude ?' "% 
'T. lis chief uſe is for finding the V atiatiog or, Declinati of the Com- 


paſs, from the true a egay Point. 0 -o 
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Of the Parallax, and Refrattion.- 


S THAT is the Parallax ? 
y T. The Parallax is nothi a the Difference betwixt 
| \ £ ch6AlrinJe bf the Sinla rink, the:/ex//leHorizon , and 


the ſame Altitudeof the Sun in r of the Rational Horizon, 
wy my better CNY ad oa Figure . TAHT. 3. 
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" Admit the Center of the Earth to be C, and the Point on its Super- 
ficies (where you ſtand) D, from whence you obſerve the Altitude of 
the Sun F , above the ſenſible Horizon A D, (Perpendicular to the Line 
DC;) that Height will be the Angle FDA; bur if you draw the 
Rational Horizon BC, (Parallel to the ſenſible,) the Altitude of the 
Sun taken in reſpect of the Rational Horizon, will be the Angle FCB;z 
and the Difference between theſe two Heights is what we call Paral- 
lax, and to determin this Difference , draw the Line G C Parallel 
3 © os 


Demonſtration. 


It is plain (by the 28th. of the firſt of Euclide) that the Angle GCB 


is equal to the Angle FDA, then the Angle FCG is the Difference 
between the Angle of the true Height FCB, and the Angle FDA of 
the obſerved Height. And becauſe the Angles Alternate F CG and 
GF D are alſo equal; the Angle CF B will be equal to that Dif- 
fernce. _ 


S. What canl learn by this Figure and Demonſtration ? 

T. You may learn to underſtrnd the Reaſon, why the Aftronomers 
would have the Pilots to add ſome Minutes to the Suns Altitude , pro- 
ving by this Figure that the Suns Height appears leſs than it is, and 
to Correct that error-they have made Tables of its Parallax , by which 
they ſhow what muſt be added to their Obſervations according to the 
Height of the Sun above the Horizon. : 
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S. What is the Refration ? 

T. The RefraCtion is the Difference (in Minutes) between the place 
where the Sun (or Star) ts, and that where it appeareth to be, which 
Difference is cauſed by the continual vapors, and exhalations, which 
the Sun by his heat draws up into the Air, (from the Sea and Land) 
which makes him appear higher than he is at his Riſing $ or Setting, 
or when he is near the Herizon. | po 

S. Are there Tables for the Refraftion , as well as for the Pa- 
rallax? | 

T. Yes, there are ſome, which ſhow what Minutes Aſtronomers 
would have us to Subtract from the Sun or Stars Altitude, (or elſe add 
to its Diſtance from the Zenith ;) byt I cannot recommend them to you 


as very mcceſſary in Voyages Southward; knowing that they are of no 


uſe. (where or when the Sun is not-far from the Zenith) becauſe we ob- 


ſerve only the Meridian (or higheſt ) Altitude of the Sun, which in thoſe 
Aarts is void of all ſenſible Refraftion; however I ſhall inſert them here 

r your Voyages ite the Northward. EE 

S, Why are they not as neceffary in our Voyages to the Southward, 
2s in thoſe to the Northward ? © Yee | 

T.' Becauſe that #n Sailing to the South we come fo much under the 
Sun., 'that its Meridian 'Altitude (which'all Pilots'obſerve to find their 
Latitude) is moſt commonly exempt-or void, of any ſenfible Parallax, 
and Refraftion. But it. is not fo in Sailing Northerly, or Northward, 
to Ice-land, Green-land , or other places near the Poles ; becauſe often 
Eimes, the Meridian Altitude of the Sun is ſo low, or little , that there 
muſt needs be ſome ſenſible Refraftion, and therefore they are here 
preſented to-yon , to make uſe of them at ſuch a Time. 


ASTRONOMY. 


wn EF ww FE "PF 


A — 


"Uo 


A Table of rhe Papallawbof vhe- Shi, tecovtis 
of Philip L 


JJ WOaz | 


$9332.19 Puny| 


! 
[ 


ansberg >» 


J 


oq 40 Ipnuyy 


*Spu022S. pur 


[I 
SOJnunyy ur Fejjeaeq 


T021OET 7 


. — 


"031097 
21] WOJJ 22th 
$22.13 


*SPuoIag .pue 


——_ 


bs | SSINUTJA] UL X81jeaeg|| 


. tk. 4 yu_ | a———__—_— 


to rhe Obſervations 


: 
IEEE 
—_ 
em 


0 9—_ 


'Ha1 
213 WO1J 2AlIRUICg 


"YIV9Z 
II WOAJ 22UEYIG | 


A 


*UOZLIOK 213 WO 
Ba] 40 apnuy 
*SPUOI2S PUP 


Ks; 


J 


0O'O I, ſab wtrmg | 


_ þ a. AS. a AS. 4 * 


Lal 
j—_ 


[ ... ] 
wb Wn vo 


a | 


MD mw my wt 
Q ©; 


to 
pq 


22 


NNN 


_ 


PIE 


oO =-M»wa|ſwagawoe|o 


Mt» vv | 


wits: - 


(bj jen hf — bay 
SE. -TTIN 


Wo 
O 


M HMMM 
wn AN © 


4 006 one ead, o  em e 


0 »+ A | ta |SUTIY UI Xexyearg 


» 0» 
td w 


tv Þ 
O nm 


hc br en 
aA ov 


0 = Þwea|uwuoav.oo 


_—_— 


\ 


- The Principles of, _ Boox ll» 


A Table of the Parallax of the Sun, according to the Obſervations 
| of the Famous Ticho-Brahe. | 
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S. Of thefe Two Tables (of the Parallax ) which do you counſel me 
to make uſe of ? | 

T. Truly it is no great matter which; for the Hollarders generally 
uſe that of Lansberg, as well for the Parallax, as for the Suns Refraction 
in their PraCtice at Sea, contrary to the Aſtronomers, who prefer thoſe 


of Ticho- Brahe. | 
The Uſe of the Tables of the Parghax. 


F, T you have obſerved the Altitude of the Sun, you mult look for the 
Degrees of it in the firſt Column on the Left-hand, ( of the Table 

you make choice of) and over againſt it in the Column of the Parallax, 

you will find the Minutes and Seconds of the Parallax , which muſt be 

added to the Degrees and Minutes of the Suns Altitude to have its true 

Height : But if you have obſerved the Suns Diſtance from your Zenith, 

you muſt look for the Degrees of it in the third Column, ( over which 

is written the Diſtance from the Zenith, ) and over againſt it on the Left- 
hand Column of the Parallax, you will find the Minutes and Seconds ,. 
which muſt be Subtrafted from the Degrees and Minutes obſerved, and. 
the Remainder will be the Suns true Diſtance from your Zenith. 


Example. 


The Suns Meridian Altitude , by Obſervation being 20 Degrees, I 
require the true Altitude. 
5.06. 


Altitude by Obſervation . , . .. -.;-. — oſs) 
Parallax (according to Lansberg) added . . .. Io 


The true Meridian Altitude .:' , .. $} .: 1G; 


eAnother Example. 


The Suns Diſtance from my Zenith by Obſeryation being 70 Degrees, . 


I require the Suns true Diſtance. 
D. M.i 


The Suns Diſtance by Obſervation. . . . . 70 co oo 
TheParallax (according to Lansberg) Subtratted . oo o2 10. 


Remains the true Diſtance of the Sun from my Zenith: 6g 57 59 | 


S. Why have you faid nothing of. the Parallax of the fixed Stars? 
T. It is becauſe they are ſo far Diſtant from us, that. they have na: 
ſenſible Parallax. - | 
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A Table of the Refrattions of the Sun, according to the 
_ Obſervations of Philip Lansberg, and Ticho-Brahe. 


_ Lansberg. 


Ticho- Brahe. S- 
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Book II. 


A Table of the Refrattions of the Fixed Stars, according to- 
the Obſervations of Ticho-Brahe. 
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The Mſe of the Tables for the Refraction. 


T.C Ince the Refraftion makes the Sun or Stars appear higher than they 
g are, it muſt be Subtracted from the Sun or Stars Altitude; and - 
therefore after you have obſerved their —— » you are to look for the 
Degrees of it, in the firſt Column of the Table (yon make choiſe of) - 
and over againlt it in the next Column, you will find the Minutes and. 
Seconds of the Refraftion, which muſt be Subtrafted from the'Degrees - 
and Minutes of the Sun or Stars Altitude, to have their true Height : 
But if you obſerve, or count only the Suns Diſtance from the Zenith ,.. 
you muſt look for the Degrees of its Diſtance in the third Column ( where 
you ſee written as the Top, the Diſtance fromthe Zenith ) and.in. the next 
_ Columnof the Refrattion (on: the Eeft-hand) you will fin& the Minutes - 
and. Seconds which muſt be added to the Degrees and Minutes obſerved ;. 
and the whole will be the-Suns true-Diſtance. from.your Zenmth. . 
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Example. 


The Suns e Meridian Altitude by Obfervation being 10 Degrees : 


I require the true Altitude. 
| =: AM, S. 


- The. Suns Altitude þy Obſervation i . 0 00 oo 
The Refraction (according to Laysberg ) Subtrafted . oo 08 15 


Remains the true Meridian Altitude . . . . . og 51 45 


But if in the Obſerved Altitude there is both Parallax and Refraction , 
you mult SubtraCt them one from another , and the Remainder of the 
Refraction being SubtraCted as before from the Suns obſerved Altitude, 
the Remainder will be the true Meridian Altitude ; but if you will know 
the true Diſtance of the Sun from your Zenith, you muſt add the Re- 
mzinder of the RefraCction to the obſerved Diſtance of the Sun from the 


Zenith, and the Sum will be the Suns true Diſtance, (from the Zenith.) 
: Example. | 


The Suns Altitude being by Obſervation 12 Degrees : 1 require its 
true Height. 


The RefraCtion of the Sun, for the Altitude ” AF 7 
of 12 Degrees ( according to Lansberg ) is "22 2 OE. - 
T2 FRnar, SubtrrafT > » » + ole 0 fol » 2 19 


The true Refraftien . . Ws os ©» + 4 yo 


| Af. 1 


Altitude by Mera oo 84-00 08 
The true RefraCtion Subtract . . . . . . - + 00 04 5o 


The true Height of the Sun 


Example 2. 


The Suns Diſtance from the Zenith being by Obſervation 78 Degrees : 
I demand its true Diſtance, 


The RefraCtion for the Diſtance of 78 Degrees (or AL : $; 
rather for its Complement) is according to Lansberg .- . . 7 of 
The Parallax s . . . . I I 2 15 


The 'true Retrattion . '. . - » » « -» 4 50 


Diſtance 


_ j . " 
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D.- A. S. 
rs +.» +» +» + eo An 
The true RefraCtion to be added . .'. . . . 09 o4 5o 


| Diſtance by Obſervation 


The tre DiRarce from the Zenith |, .. .- . 8 068 


Note, That in Navigation it is not neceſſary to account Seconds, ex- 
cept ther be aboye 30, and then you are to add one Minute more than 
is marked in the Table, but elſe we take no notice of them : As in the pre- 
cedent Example, having found the RefraCtion to be 7 Minutes 5 Seconds, 
and the Parallax 2 Minutes 1 5 Seconds ; you ſhould have Subtracted only 
the 2 Minutes of Parallax from the 7 Minutes of RefraC&tion, without 
taking notice of the Seconds, becauſe they are under 30, but if you had 
found the RefraCtion (for Example) 7 Minutes 45 Seconds, and the 
Parallax 2 Minutes 5o Seconds ; then you ſhould have SubtraCted 3, Mi- 
nutes of Parallax , from 8 Minutes of RefraQtion, becauſe the Seconds 
are above 30, and that you muſt add one Minute more for them than 
your Table ſhows: For thus your Computations will be more eafie and 
expedite, than if you ſhould reckon by Seconds. 


A Table of the Refradtion of the Sun, to be made aſe 
of without Parallax. 


| Und w} ot G 
The 5 T The] |*'F 
Alti-! |S'3 Alti| |5'S 
tude. == tude. Db 
i Min.! * S| Min.|* 3[- 
oO | 31 | 90 it 7 7» 
1:1 23 | V9 12] 6 | 78 
2 | 17 | 88 13-| 6 77 
3 | 14 | 87 14| 5] 76 
4 | 13 | 86 54.93 9 
5 | 12 | 85 16 | 4 | 74 
6 | 11 | 84 7] 4473] 
7 | 10 | 83 19] 23 1 972 
3434 81 3 9+ 2194 
9 | 8| 81 304 3490 
- 10 | 7 | 8 21 1 | 69 
II 7 | 79 +23 j 1100 


The ſe of this Table i the ſame as that of Ticho and Lansberg. 
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+8, -Oan you aſſure me by your own experience of the Refradtion of the 
oo OG EY Cos | 

T.'Icannart aſſure you. of it by my own experience (becanuſe my Voyages 
have been to the South) but rhe Hollander can, having had a very ſenſible 
Example of it, in a Voyage they made to Nova Zembla, in the Year 
1596. \Fgr. being forced-to Winter there becauſe of the Ice (the Sea be- 
mng Frozen) they Taw the Sun 14 Days ſooner than they ſhould:have done ; 
the Refraction making the Sun appear above the Horvizon,. when they 
wefe ſure (by his'Declination, and the Height of the Pole) that he was 
yet under it. Is | | Js 

. $.. If it be ſo, there is ſome reaſon to believe it,, but I wiſh you would 
prove the Refraction þy.fome Demonſtration to take off all doubts, :and 
convince me of. that trath. o peek ©. PII 
. TT. fFodatisly. you inithat,, puta Ring, Half.a Crown or the like, into 
2 Eaſon, and go backward umil you can ſee; it no-more, then ftand, and 
erder ſomebody to-fill-the Baſon with Water; which done, the Ring 
er Half-Crown will appear very plain to-you , and that if you go yet far- 
ther backward; the reaſon 4s, -becauſe the Water is thicker than the 
Aig,, through which only you ſaw it at firſt ; and therefore if Bodies 
under Water, ſeen through the ſeveral tranſparent ſubſtances of Water 
and Air, appear hizgher«thatr they reafty are; you'ttay thence imagin,that 
the Sun or Stars ſeen throyfh:the different tranſparent ſubſtances of the 
Heavens and Air may. be refraCted , ſo as to appear higher than they 
hkewiſe really are. | 

S. Hath the Moon any Parallax ? 

T. Yes, and for my Part I-ſhould rather Counſelyou to make uſe of 
the Table of the Parallax forher , than for the Sun; it being the opinion 
of ſeveral Modern Authors, that the Sun has no ſenſible Parallax (becauſe 
of his great Diſtance from us) however I have given you the Tables of 
thoſe Famous Men who are not of that mind, to try the truth of it by 
your own experience, when you come to places convenient for Obſerva- 
t10n, and. whoſe Latitudes are well known.. . 


' 
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A Table of the Parallax of the Moon dccoraimg to the 
Obſervations of Nan ew.comaa Ft, 
"Jemidlramerers Of the Earth. 
-52 | 53 | 54 | 55 | 5s | 57 | 58 ] 59 [ 69 | 61 
_Diftance of th Me. | 
| 5 'G | 
[E[E 
=" 
__ Parallax, 
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63 | 6 I 
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4 Table of the Refrattion of the Moon » &ccording to the 
Obſerwations of Ticho-Brahe. 
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The Uſe of. theſe Tables-are-the ſame as thoſe-of the Sun, and there- 
fore need no farther Explanation'; and for. the. reaſon .before-men- 
 tioned?, I have omitted the Seconds. . | 
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Boox Il. ASTRONOMY. 


PRAM XLXE, 
Of Climes. 


S. HAT is a Clime ? 
\ A / T7. It is a Space of the Earth Comprehended between 
two Parallels, fo that on one fide of it the longeſt Day in 


the Year ſurpaſſes by half an hour the longeſt Day in ths 
Year on the other lide. | 

S. How many Climes are there ? 

T. There 2re but 24 on each ſide of the Equtmoxial, the furthermoſt 
of which ends at that part. of the Earth where the longeſt Day in che 
Year is of 24 Hours. 

S. In what Laritude is it that the longeſt Day in the Year is of 2+ 
Hours. : 

T. It is in the Latitude of 66 Degrees 3o Minutes, or in the places- 
fituated right under the Polar Circles ( otherwiſe called the Circles. 
ArCtick, and Antarctick ) and no further, becauſe the Jongeſt Day is 
not to be accounted any more by Hours, but rather by Days, Weeks, 
and Months, inſomuch that they who dwelt right-under the North-pole 
have ſix Months of Light or Day , whilſt the Sun is in the Northern Signs. 
or hath Declination North ; and ſix Months Dark or Night, when the 
Sun is in the South Signs or hath Declination South ;. and contrary-wiſe. 
they that dwell right-under the South-pole have ſix Months Day, the- 
Sun being in the ſix Southern Signs, or having Declination South ; and fix 
Months Night, whilſt the Sun remains in the ſix Northern Signs, or kath. 
Declination North. 

S. Are the ſix Months of Night as Dark as our Nights are commonly. 
to us? 

T. No, for 2s the-Sun never goeth lower under the Horizon of-thoſe: 
People than. 23 Degrees (or-thereabout) the Twihght.or Dawning of tic - 
Day appears almoſt always, and there is one part of that time that it is. 
conſiderably Light, when the Sun appears to them by Refra@tion, which: 
happens when the Sun 1s near the Horizon. | 

S. Haw. can you tell in what Climat a place is ſituated ? 

T. By SubtraCting the length-of the Equinoxial Day (12 Hours) from: 
the longeſt Day of the propoſed Place, ard doubling the Remairder to. 
reduce It into half hours, which will ſhow in what Climat. you are., or: 
your place is ſituated : As for- Example , Suppoſe that at Cambridge the: 
longeſt Day in Summer be: of. 16 Hours 30 Minutes:, if-you Subtract: 
12 Hours-from-it, (the length of an Equinoxial Day) the Remainder will: 
be 4 Hours and a half, (fer ;o Minutes is half an hour )' which being; 
doubled makes g half hours, by which you know that. Cameridge is _ 

NIL; 
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Ninth Clime from the Equinoxial Northward, ſince Cambridge has North 
Latitude, and the Climes are accounted as the Latitudes, I mean from the 
Equinoxial towards the Poles. - 

_ S. Howdo you know the length of the longeſt Day of a place ? 

T. By the Latitude of the propoſed place and the Suns greateſt De- 
clination , which being known, you may ealily find out by the Globes 
and other ways, the length of the longeſt Day in the Year, wack you 
will find to agree with the following Table. 


A Table ſhowing the Longeſt Day in every Degree of Latitude. 


| Latit t. | Long] Latit. Longeſt-Day | 
Degrees.' H. M, 8, Degrees. Hd. M. S. 


12 og -28 30 113 56 1C 
12: 06 31 6 07 33 
FW { 32 ' 14 0-08 
12 1< 3 {14 I2 
43 28 | 14 


I2 ! ; 14 
I2 ' 14 
12. 30 I 4 
I2  I4 
12 ' 14 


Om +> W Mp - 


> a 14 
I2 | 14 
I2 15 
I2 E 
I2 '15 


B+ ; Þ 5 
3 The vB ; I5 
I3 40]: 7 1:5 
13 | EL 
24 ; 16. 


I 3 | 16 
I3 | _” 
I3 - \O&Y -1'76 
I3 : 16 
13 IS 7 q---! 6 


13 17 07 
I3 | + 8 
I3 . Bad 36 
+ B \ 18 17.52 


Latit. 
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| Latit. Longeſt-Day Longeſt-Day | 
Degrees. H. d-D. H. M. 
> _ 
104 OI 
110 O7 
I16 14 


122-19 
127 O09 
134 04 
139 31 
; 145 06 
' 151 O2 


mg rs | 156 03 
Degrees. Days. HT. : 161 oF 


67: | 

68 | * 
09 | 176 95 
70 181 21 


71 | 
js 187 06 


73 
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Of the Poſition of the Sphere. 


3 Horizon? 
> F. No, for to ſome People the Sphere is diret#, to ſome others: 
It is oblique, and to others it is Parallel, | 
S.-When is it called a Diret Sphere ? | | 
T. It is when-both the Poles of: the World areat the Horizon. asin: 
the following Figure, which ſhoweth how the Earth is poſited-to. all: 
thoſe who dwell under the Equator, (or Equinoxial.) 


” the Sphere in the ſame Poſition to all People, in reſpect of tlie: 


” - 


rf Sed 
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B is the North Pole. 
A the South Pole. 
AB the Horizon. 
CD the Equinoxaal. 


F G the Tropick of Cancer. 
HI the Tropick of Capricorz. The Circles between HC, CF, 


and I D, DG, are the Parallels that the Sun deſcribes in making his 
Revolution ; that is to ſay one every Day, at one Degree ( of the 
Ecliptick) Diſtarce one from another. The Arches nnder the Horizon 
AB are the Night Arches; and thoſe above i, the Day Arches. 


S. Why is it called a Diret+ Sphere ? 

T. It is becauſe the Sun, Stars, and other Celeſtial Bodies, aſcend 
directly above the Horizon, anddeſcend as dire&ly under it. 

S. What is there in a Dired Sphere to be taken notice of ? 

T. You are to take notice of the equality of the Days and Nights , 
(that each of them is of 12 Hours) and the Sun, Stars, and other Celeſtial 
Bodies are-as long above the Horizon, as they are under it. 

S, When is it called an Oblique Sphere ? 

T. It is when one of the Poles is elivated above the Horizon, - and that 
the Horizon cuts the Equator (or Equinoxial) and all the Parallels Ob- 
liquely, Nlopingly, or at Oblique-angles, as in the following Figure, which 
ſhoweth how the Earth is poſited to thoſe Nations that dwell in an 


Qbl:que Sphere. 
. S. What 
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S. What muſt I take notice of in the Oblique Sphere ? 

T. You aretotake'notice that the Sun and'Stars have (in reſpett of the 
Horizon ) Oblique and unequal Aſcentions;; and. Deſcentions, and that 
the Days and Nights are unequal: (-except when: the Sun is at the 
Equinox.) | | 15 1 ERES: 7747 : 

S. Why are not the Days and Nights unequal, as well when the Sun 
is at the Equinox, as in a Parallel ? 61.4 

T. It is becauſe the Equator , is not divided unequally by the Horizon 
as the Parallels are, but only into two equal Parts; from whence it fol- 
loweth, that when the Sun is at the Equator, (or Equinoxial) he is as long 
under-the Horizon, as above it 3 and therefore the Day and Night will be 
then of equal length. | TH 

S. Why is it called an Oblique Sphere? \ | 

T. It is.becauſe the Sun, Moon, and Stars perform their Diurnal; Mo- 
tions in Circles Oblique to the Horizon. ty gs Iu = ma 

S.- When is it .called a Parallel Sphere ? EET 

T. It is when one of the Poles is in the Zenith, and the other -in the 
Nadir, and that the Equator (or Bquinoxial) is Parallel to the Horizon 
as In the Figure following, which ſhoweth how the Earth is poſited to thoſe 
whom we will ſuppoſe to dwell under the Pole. 


D | S. What 
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B is the North Pole. 

A the South Poje. 

AB the Horizon. 

CD the Equinoxaal. 

F G the Tropick of Cancer. 

HI the Tropick of Capricorn. The Circles between HC, CF, 
and I'D, DG, are the Parallels that the Sun deſcribes in making his 
Revolution; that is to ſay one every Day, at one Degree ( of the 
Ecliptick) Diſtarce one from another. The Arches nnder the Horizon 
AB are the Night Arches; and thoſe above i, the Day Arches. 


S. Why is it called a Direct Sphere ? | 

T. It is becauſe the Sun, Stars, and other Celeſtial Bodies, aſcend 
directly above the Horizon, and deſcend as dire&tly under it. 

S. What is there in a Diret Sphere to be taken notice of ? 

T. You are to take notice of the equality of the Days and Nights , 
(that each of them is of 2 Hours) and the Sun, Stars, and other Celeſtial 
Eodies are-as long above the Horizon, as they are under it. 

S. When is it called an Obl;que Sphere ? 

T. It is when one of the Poles is elivated above the Horizon , - and that 
the Horizon cuts the Equator (or Equinox1al) and all the Parallels Ob- 
liquely, flopingly, or at Oblique-angles, as in the following Figure, which 
ſhoweth how the Earth is poſited to thoſe Nations that dwell in an 


Oblique Sphere. 
S. What 
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S. What muſt I take notice of in the Oblique Sphere ? 

T. You areto-take'notice that the Sun and'Stars have (in reſpett of the 
Horizon ) Oblique and- unequal” Aſcentions; and. Deſcentions, and that 
the Days and Nights are unequal: (except when: the :Sun is at the 
Equinox.) [15 pa | $4 [05 29. 09-3; - 

S. Why are not the Days and Nights unequal, as well when the Sun 
is at the Equinox, as in a Parallel ? we? 

T. It is becauſe the Equator , is not divided unequally by the Horizon 
as. the Parallels are, but only into two equal Parts; from whence. it fol- 
loweth, that when the Sun is at the Equator, (or Equinoxial) he is as long 
underthe Horizon, as above itz and therefore the Day and Night will be 
then of equal length. | gee 

S. Why is it called an Oblique Sphere? \ | 

T. It is-becauſe the Sun, Moon, and Stars perform their Diurnal; Mo- 
tions in Circles Oblique to the Horizon. altuy +} atv 

S.: When is'it .called a Parallel Sphere ? 2 

T. It is when one of the Poles is in the Zenith, and the other -in the 
Nadir, and that the Equator (or Equinoxial) is Parallel to the Horizon 
as in the Figure following, which ſhoweth how the Earth is poſited to thoſe 
whom we will ſuppoſe to dwell under the Pole. 


e) | S. What 


S. What do 1 lexvy/bythisParalleh Sphere ?: 

- SF.c Yamilearn that 'thereis 'E Months of” Daylight, and 6 Months of 
Nights :for if 'it-is-Day all the' time that "the Sun'is ſeett above the Mo- 
mz00, you-cannot d but from the roth. of Adarch, to the x2th. of 
September, it will be Day to thoſe that dwell in a Parallel Sphere, under 
the Pole Arick, ( or North Pole ) becauſe the Sun is all that time on the 
North-ſide of the Equator, and is above their Horizon; and on the con- 
wary, it will'be Night to them from-the-12th. of Se ptember. to the 10th. 
of March; becauſe the Sun-will;be then'on the South file of the Equator, 
and under their Horizon, (except ſome few-Days that the Sun appeareth 
by RefraCtion ;):but-to thoſe who dwell under the South-pole (if any do) 
it_ is quite contrary, for they have 6 Months Day when the Sun hath 
nation South , and 6 Months Night when he hath Declination. 
North. 

S. Why is it called a Parallel Sphere f' 
T. It is becauſe the Sun and other Celeſtial Bodies: (inthe! Diurnal ; 
Revolution of the Heavens) -move Parallel to the Horizon. 
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yy HAT ſes th he Word Zeng» | 
| 12nifles t© want Light, and ro be « Uarkened and a hid 
TR RR fi ght..: Js 
S. How many. forts of heh are there? 

+, Tino ſorts, one of the Sun, and the other of. the Moon. ”- 

S. When is it that thoſe Eelipſes happen? * © 

T. They happen when the Sun and Moon are at the ſame Time under 
cheEcttprick; or when-they meet-atthe-Head or Tailof the Dragon. 

S., What do you mean by the Head and Tail of the Dragon ? | 

T. 1 mean nothing elſe but thoſe two. Pojats,on the Ecliptick under 
which the Moon paſſeth; 'in making: her 6wh © cb Revolution ; and . 
therefore who underſtands well what the Equinoxes are, may very well 
underſtand what. the-Head and Tail of the Dragon areuiathe-Ecliptick 3 
for as the Equin6xes are orily\two Poittts it the Fqbinoxial which mark the 
interſeCtion of two Circles ; to wit, that of the Ecliptick and Equinoxial: 
So the Head and Tail of the Dragon, are. but two-Pojnts-in the. Eclipticky 
which mark the Interſetion vf the Ecliptick and, the Gircle! which' he 
Moon deſcribeth,, called her Deferent. TIRE, > 

' $1, What is\8n-Eclipſe of the door ?: ... 

'T. 1t.is when the Spa and ,Moog-,are ett a apo one te 
another ,. ani thatithe;Earth'is exattly! betwixt them; both. | 

S. What i is the cauſe of the Eclipſe of the Xoor ?,:. / 

= It is the Earths comIng 'between -her-, and the Sun, Kel by that 

fition:the Moon is hindered from. the Light of the Sun, from 
flie borrows her own Light, far ſhe ſhines:only by: the Suns Light 

pods dbz and. therefore: cannot Thine when the Earth comes be- 
rweenand; tops! 'thet Light.- $Þ that yoo gre to xeckon:the Darkaeſs of 
the Mooninan Eclipſe to be the-ſhadow gf ;the-Barth fallingupon hes, - 

S. When is it that the Sunand Moon are Diametzically oppoſed-one - 
to another ? 

T. It is -when a Line drawn from the Center of the Sun to that of the 
- Moon, paſſeth through the Center of the Earth. 
S. Is not the Moon oppoſed to the Sun every time that ſhe is in her 


Full ? 
Et Yes, but not Diametrically. *. 

o_ Do the Eclipſes of the Moon happen always when ſhe is in her 
Fa 

T. Yes; and the Eclipſes of the Sun only when the Moon is in Con- 
junftion with him, : 


O 2 S. When 
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S. When is the Eclipſeof the Sun? ,  D 

T. It is when the Moon is between the Sun and the Earth. 

S. Are the Eclipſes of any uſe in Navigarion ? 

T. Yes, if by them the Longitude may be known, as ſome would have 
it. z but to tell you my opinion, I doubt very much of it, ſince the moſt 
Famous Aſtronomers (as Ticho-Brahe, Ptolome, Longo-Moutanus, Metin , 
Keplerus, Hortenſis, Regiomontanus, Lansbergins, and many more,) do yot 
only differ much one from another in their Obſervations, but are fongd 
ina conſiderable error, by the known Diftance of ſeveral Places, as you 
may ſee in the 12th. Book of Fourniers Hydrographie , where you will 


alſo find the cauſe of that error, too long here to relate, 


PROP. XXIV. 


Of the Latitude of the fixed Stars-. 


S. HAT is the Latitude of the Stars? ns 
T. The Latitude of the Stars, is nothing elſe but the 
Diſtance of any Star from the Ecliptick, (as the following 
 _ Figure ſhoweth,) and therefore thoſe Stars which are Diſtant 
from it Northerly, are faid to have Latitude North, but thoſe which 
are Southerly, or betwixt the Ecliptick and South Pole of the Zodiack, 
' have Latitude South. 7p 

S. Is it true that the Latitudes of the Stars never Change ? 

T. Altho the Eatitude of the Stars be not alltogether unvariable or 
unchangable, it is ſo little, that in 400 Years their change is.inſenſible 
for as their greateſt change (of Latitude) is but of ſome Mindtes ;' it: 
becomes ſenſible in its parts but im a very long time; which is the reaſon 
that moſt Authors write that the Latitudes of the Stars neyer change, 
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AB. (in the middle or the: Zodiack) is the Ecliptick- 4 

K and H are the Poles of the World. 1 

GF the Poles of the Ecliptick.  . 

. GAF, GLF, GMF, GOF, GPF, CRF, are the 6 Circles of 
poſition , which divide the Firmament into 12 equal Parts; by which 
we know under what Sign any Star is ſituated, ( altho it be ont of the 
Zodiack) for the Circles of Poſition paſs through the beginning of every. 
Sign, as this Figure ſhoweth. 

The Eatitude of a Star is counted fromthe Ecliptick towards either: 
of the Poles of the Zodiack, ſo the Arch CS, is the Latitude of. the Star- 
at C, the Longitude of a Star is to be counted. in the Ecliptick ;. from- 
the firſt. Point of Aries to the Star, according to the ſucceſlion ok. the. 
Signs, that is to ſay, from Aries to Taurns;. and ſo forward. 
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Pp R O. P., XX V. 
Of the. Longitude of the Stars. 


S.T HAT is the Zongitude-of the Stars ?* | 
/- _ T. The Longitude of the Stars is nothing elſe but the: 
} ' Dyſtance of any Star from the Vernal Equinox or fisſt Point” 
(or beginning) of the Sign Aries; ( according to : the: 
Order of the Signs; ) or thus, it is an Arch of the Ecliptick Compre-- 
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hended between the faſt Point of Aries, and the Circle which paſſeth 
through the Body of the St oies- the — as you will better 
underſtand by the precedent Ei % 

S. Do the fixed Sfat$\ChangEtheir L ey... | 

7, Yes, for it & the þpknio that their Longi- 
tude increaſes 5A Secbn ky ' ho. orethan a De- 
gree In 71 Years:<! \ _ | NO 

S. If it beſo, t RE prgrte fro be Corrected 
every 4th. Year if FR ff: 

T. It is true, and wi ſhow ou Arc] proper place Now to Correct 
them , as well axghe | Tables of the Suns Hay 
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Yo the Declination n of the Stat So 


$1 HAT is ata Stars ? 
ww T. The Declination of the Stars is the ſame as the De- 


cliogtion' bf*the Sun / to-win, the Diſtance of al Starifom 
the Equinoxial, either Northward or Sonthwated. WW 
S. Do the fixed Stars Change in Declitation as well ts inEonpitude? 


- T.; Yes, and'thet-is. thi chief reaſon thit the Tables, of -the Stars De- 
clination. wauſt be 'Corvetted) from time t5 time; if6p the New6P yoar 
Tables are, the mere WES 42s will berth Four Obferverions: -.- 
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0 Puke " Aeention of ffs San and. Ss Wipe 
 Aſcention . and Aſcentional Difference. __ 


S. HAT is the Right Aſcentionof the Sun, (or Stars? ) - 
| A / T. It is the Point, (or nn and Minute) of the Equinoxial 


which-corves with tw\the Horizon , and that 
Riſes (or gocth down) with : Its ina Right Sphere. 
S. What ſignifies Aſeention ? * © " Bui 


. T. It ſignifies only to Aſcend or tiſe up for it is derived 0 
Word Ems 
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! $.' Why do you calliv Right Aſtention?®' i my 
T. It is called Right; becauſe that in a'Right Sphere (where the Ho- - 
rizon is Right) the Stars-and other Celeſtial Bodies, Aſcend Right. ( or 
Perpendicularly) abovethe Horizon. 66-35 ho Naobun 2p 
© &, Doth the Right Aſcention fignifie any: thing elſe but the: Point of 
the Equinoxial; which riſes:with-the Sun-or Star in a Right Sphere #: 1; | 
T.. No, for þy the Right Aſcefition we' mean. nothing elſec-but the 
Point or Degree of the Equinoxial, whichpaſſeth: by the Meridian: with 
the Sun or Star, in what part of the World ſoever we be, as the. fol- 
lowing Figure ſhoweth. 


. -_ By 
t 23 : 
1. 


p — let o_— heres rar gry then is.the Point-B' 
(where a Meridian:NAS:p 'through the Point ,: cuts the 'Equator:-- 
ZBQ,) the Point of its Ripht Aſvention : And the whole Arch ——_ the- 
Equator intercepted between -that:Point and the beginning of Aries ; is: 
calld the Right Aſcention of the Sun or Star repreſented at A. . 
; $74 ; ho i 

S. How can you:call itRight Aſcention where the Horizon-is Oblique; . 
and the Sun. atid Stars. Aſtend Obliquely. ?:/. | | its! 

T. Well enough,. for in the Oblique Sphere, the-Meridian does the: 
Office of a Right Horizon, ſince the two Poles-are in the Meridian, and: 
the Sun and'Stars. (carried by the Prizuw Adobile) cut or croſs the. Meri-- 
dian . Perpendicularly , or: at Right-angles;. in the ſame manner- as when 
they Riſe or Aſcend.above. a Right Horizon ;- which is:a very coman_ 

: LAnNg, 


—_— 


I RE TIE 


a, 3 # 
*- a... > 

. 4; L 

4 £ 


TV IT _— 


Tt The Principles of 


OE TI ROE a. 8 


thing for Pilots and Aſtronomers,. becauſe they make: their 'belt. and 
chieteſt Obſervations when the Sun and Stays are npon the Meridian, .'\ 

S. This would ſeem plain enough to ſome People ; but for my. part 1 
do not yet underſtand it well, pray make it more intelligible if you can'? 

7. To: make ir plainer, and. more-eafie; you.mulft conſider , +that the 
Equinoxial and the Zodiack are:two.great Circles which cut one another 
into two equal parts , in-the:two Poliits called the Equinoxes,” in the 
firſt-Points or. beginnings of -;Arjes and Libra; -now jt. is from. the begin- 
ning of.(the Sign) Ares, that we begin the Right Aſcention,. according 
to the order of the Signs 'that is, from Weſt Eaſterly: And therefore 
the Right Aſcention of the Sun (or Stars) is nothing elſe, but the Point 
or Degree and Minute of the Equinoxial, that comes to the Meridian 
with the Sun, (cr Stars) which Degrees, are accounted from the begin- 
ning of Aries, to that. Point z and as the Equinoxial repreſents .to us 
the Time, and that by its Motion we reckon our Days, (fince a natural 
Day is but the Revolution of (all) the Equinoxial about the World ) 
it followeth that all the parts of the Equinoxial paſs ſucceſſively one af- 
ter another by our Horizon and Meridian ; and therefore the Right 
Aſcentions (which are but thoſe Points of the Equinoxial, that paſs or 
come with the Sun or any Star upon our Meridian) come likewiſe to our 
Meridian one after another in the ſame manner as all the Degrees of the 
Equinoxial do; that-is to ſay, 15 Minutes of a Degree in'one Minute of 
an hour; 'one Degree in 4 Minutes of an hour; and 15 Degrees in an: 
hour. So that for Example, a Star whoſe Right Aſcention differs from 
another of 15, Degrees, will come to our Meridian one hour ſooner , 
or later than the other Star 3 and more or leſs propoytionably, to the 
Degrees of Difference in their Right Aſcentions. #: : 

S. As I underftand there is no'great Diſfetenfe between the Right 
Aſcentions, ard the Longitudes of the World. - -.. 
\ T. If you underſtand-well what the Longittdes of the World are, 
you mult needs underſtand, what-theRight Aſcentions are: For I know 
no Difference at alt; ſince the Longitudes like the Right Aſcentions are 
accounted upon the Equinoxial, and begin at the firſt Meridian ; which 
in the, Right-Aſcention'is half of the Colvre of the. Equinox which paſleth 
by the beginning: of Aries; which: Colure of the Equinox ts alſo a Meri- 
dian, fince it pafieth through the Pointsof the Equinoxes, and the Poles 
of the World; from which the Right Aſcentions go, always increaſing, 
Eaſtward uptiil they return to the firſt Meridianor Colure of the Equi- 
noxes, where we count 360 Degrees of Longitude or Right Aſcention : 
And therefore if: you can well diſtinguiſh the Longitude of a place; you 
muſt needs likewiſe underſtand the meaning of 'the Right Aſcention of 
the Sun' or of any Star. MS 

S. What is the uſeof the Right Aſcention of the Stars ? 

T. Its uſe is chiefly to find what time the Stars will come upon our 
Meridian , that by it we may obſerve aur Latitude ; it ſerveth alſo to find 
the hour of the Night, as ſhall be ſhown to you im the Fourth Book. 


S, What 


COEFELDLIEE 


S. What- is-the Oblique Aſcention ? | 
T. The Oblique Aſcention is the Point;)or Degree of the Equinoxial, 
that riſes or goes down with the Center of the Sun, or Star, in an Ob- 
lique Sphere. | | 
S, What is the Aſcentional Difference ? | 

_ T. The Difference Aſcentional, is the Difference betwixt the Right 
and Oblique Aſcention; that is to ſay, the number of Degrees contamed 
betwixt that Point of the Equinoxial that rifes with the Center of- the 
Sun, or Star; and that Point of the Equinoxial: that comes to the Meri- 
dian with the Center of the ſame Star, (or Sun.) | 
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| THAT AN eridia he place you. are at. - 
: TheRight Aſcention of the Star at:N, (on your Meridian) is 270 Neg. 
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PROP. XXVIIL. 
of the Stars , their- Subſtances and Motions. 


| — 
& HAT is the opinion of the Philoſophers concerning the- 

WW Subſtance of the Srars ? 

T. Their opinion is- that. they are of the ſame Subſtance 
_ with the Heavens in which they are. 

S. If it.be-ſo, how come they to differ ſo much. from the reſt of the 
Heaven in which they are placed ? 

T. It is becauſe the reſt of that Heaven is not ſo thick., and ſo cannot 
receive and retain the Light of the Sun as the.Stars can, by which means 
only they become: viſible to us. 

w Why are not the Stars ſeen as well.in the Day time, as in the. 
Night * 

T.. It:is becauſe they are darkened by the great-Light of the Sun, (from - 
whom they borrow their Eight) forevery body knows the. greateſt Light. 
darkens the leaſt. 

S.. Do not- the. fixed Stars: move. otherwiſe. than the. Heaven in which 
they are placed ? 

T. No. 


S.. If the: Stars haye no Motion of themſelves, how comes it then to 

ſs, that ſame times they ſeem nearer to the Meridian, and at- other- 
tunes further off ? 

T..It.is becauſe of the ſeveral Motions of the Firmament in which they 
are placed, and not that they change place; for as they are fixed in that 
Heaven, and always: at the ſame Diſtance.one from another, 1 It is altoge- 
ther. impoſlible. 

S. What do you think of the Sus, Hoon, and. other Planets, do they 
change place or not ?. | 
T; Yes,. they do 3. but not. by their: own Motions , for-it is only 
through the Motion of. the: Heaven.in. which-the Planet. is fixed. 


P. R' Q+-P.. XXIX.. 


Of: the-chief Stars; their Magnitude; and into how many 
Conſtellation they are. divided. 


I: pO W many Stars do. Aſtronomers take: notice of ? 
j-. T. Of. 1377 Stars, of which. 12441 oy apo our Horizon, . 
- (according to the: Catalogue: left: to:tis by Tycho, and other 


Ancient Aſtronomers,) and 1 36 about the South Pole, which - 
- WETT 
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were ache by Footman, (an Inhabitant of Sumatra in the. £aſft-Fndies, 3 
and not long fince by the Ingenious Mr. ally, who correQted their Latitudes 
and Longitudes. 

. $,” How did they come to the knowledg of thoſe Stars ? 2 

.- T.. By their Latitude and Longitude , which they did obſerve, vic 
gy made for that purpoſe. 

-S. How did they do to know them another time 21 Mo 

T. They reduced them into Conſtellations, and to ſuch i imdoes; as to 
their fancy , ſuch number of Stars together did beſt repreſent, and then 
gave them Names to find: them, with more eaſe- another time. 

$. wry were they that firſt reduced the Stars into. Conſtellations and 
images? - - 

. The Egyptiazs, when they made the diviſions of the Heaveys as you 
have already read. get 
© S. Can you prove the Antiquity of thoſe Conſtellations? . +. 

T. Yes, with eaſe, ſince in the 33 Chap. of Fob, verſ, 31 and 32% 
there is mention made of the Pleiades, Orion, and Surw. 

S. Into how many Conſtellations are theſe 1377 Stars reduced ? 

T. Into'62 Conſtellations, of which Twelve are the Signs of the 
Zodiack, 23 more arein the North Hemiſphere, and 27 in the South, 

S. Whatiate the Names. of all theſe Conſtellations? * -. - - 

T. Although I have already given you the Names of the Twelve Signs; 
yet in Anſwer to your Queltion, I ſhall repeat them again , in the Me. 
thod and Words of the Ingenions Sir Crna Moor the Elder, in bis Hed 
ter & Coſungpaghy. 


T, be Conftellations on the North-ſul of the Zodiack. are 2.3 4 VIZ. ; 


1. The Leſſer Bear of 10 Stars, whereof 2 of the Second; 1 of the 
Third, 3 of the Fourth, 1 of the Fifth, and 3 of the Sixth Magnitude. 
This Conſtellation-is next tothe North/Pole, that Star in the Tip of 
the Tail will be but '2 Degrees and 14 Minutes from the Pole in the Year 
1700, and will come nearer and nearer to the Pole for about. 409 Years, 


Whenit will be within half a Degree of it, and thenit will depart from it 


again, This is called the Pole-Far, the Sea-itar,: becapſe obſerved by 
Mariners , and'1s of the ſecond Magnitude. - Yoo mult obſerye, that 
both in the Greater Bear';. and in this of -the Zefer,, there are Jn either 


vf thema Waih.,. called: by us Charles's-Waim; ade of 7 Stars £ach , 
_ (which 1s the firſt thing you-mult learn) in both whichthe Wain i IS fancied 


by 4 Stars; {( the two lowermoſt whereof 'teprefent the:Wheels) and the 
Horſes by 3 ; the Fore-horſe is repreſented for the Pole-ftar , and the 
Brighteſt inthe Wain, is called by Sea-men the Brighteſt of the Guards, 
and theſe are to be perfectly known. To find the Plzce of the Pole by 


- ' this Conſtellation, you may fancy the Pole-ſtar-and the. next Horſe to 


make an Equilateral Triangle with the Pole, on that Part towards the 


rents called the Guard, and it will point near the Pole it ſelf, 
P 2 2. The 
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' 2." The: Great Bear of Fl 'Stars, whincaf 7of the Secbnd,” 3 of the 
Third;-1 2 of the Fourth; 8 of the Fifth, and 5 of the Sixth. Of thoſe 
4 which make up the Wain , that in the Bear's ſhoulder is called Dubbe, 
the Thill-horſe 1s called Aliorh, they are all of the ſecond - Magnitude. 
Obſerve, that the two Stars: called the. Guards of the Greater! Bear,. and 
by imagining a Line to be extended by thoſe two Stars, -yom:will find the: 
Pole-ſtar ; and alfo7;ithat the: Pole it Klf lies between hl, cp gg 
Almth and the Pole-ſtar.. 

3. Draco, or the Dragon, a Conſtellation of 35 Stars, that lies wrea- 
thing betwixt the two Bears ; ; It has but 1 Star of the ſecond Magnitude, 
which follows the laſt but onein the Tail, it hath: 10'Stars of the Third, 
and is. notable , becauſe it hath. Stars in every one of the Twelve: Signs, 
and for that the Polevf the: Ecliptick lies in-the-yery middleof. this Lon- 
{telation. 

4. Cepheus "a King! of Erhiopia,) a ' Conſtellation- that has. not. any. 

mated Star either. of the Firſt or Second Magnitude in It, 1t contains. 
21, Stars. 

5. Bootes , the Keeper of the Bear; or Arbtophylax, hand init 32 Stars, 
whereof 1 is | of the Firſt Magnitude: betwixt his Legs -- 4 Ariturus 
by-theGreeks, and Arimech of. the Arabs, anotedStar.. :£ 

6. The Northern Crown, ar -Ariadne's. 'Crawn; has in it'2 whine whereof 
'1. is of the Second Magnitude,called the Bright Srar-in the:Crown.. 
nm: Hercules, whith his Club; watching the Dragon, eontaius-62 Stars, 
whiercal! none'of the Firft or: Second Maguitude,.there are 9 of the, Third, 
whereof that in his Head called Ras Algerhi 1s the moſt noted..,2 

8. The Harp, or YVultur Cadens, of 15. Stars, whereof 1 is of the Firſt: 
Magnitade.," called” Lucida Lyre j.or the' Bright Starin the Harp.: 

g. The Swan, of 40.Stars, whereof 11s of the Second Magnitude, near. 
the Tall. - - ' 

- 10;. Caſſiopea, who was the Mother of Andromeda, and; ſits herein her 

'CHir, The has in her. Breaſt a:bright Star of the Third Magnitude, called 

9+ hee + therearcin this Conſteflation only 28 Stars; according to Haier 

[ 5 olo5 

f | Perſons, the Sdn of” Danes? \olearpd Andromeda, and: brought away 

Hediſws Head: it contains 42 Stars, . whereof'2 are the Second Magni- 

-tude; 6ne-in his Left ſide called Algerib, the other m Aeduſa's Head called. 
pts: reſt are of theFourth, Fifth,. and:Sixth Magnizudes.. .; ;j-- ; 

1-2;  Auriga; the Carter, of -40 Stats + whereof.one at; his Back of the 

[ng Magnitnde;, called theGoar-ftar, Hires, and; Capella... 

1 P37 Serpentarius,. that:holds:the-Serpent,; contains 30. Stars, whereof 
: 0h&-6f the-Second Magnitud:i in his Head: 

74.) The xg of 3 5.Stars, whereof. one only of the Second Magni-- 
wide i in'its Neck.. 
1% Sar, or: the-Dart, of Stars, but. none. of "an conſt derable. 
bas z WL, 3" To wh 1 16Þ 71-61 
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©... 16, The Eagle, or'Flying Vulture, of 27 Stars, whereof Galy one-is of 
the Second Magnitude in its Neck, called Yulrur volans, or Aquila. 

17. The Dolphiz, of. ro ſinall Stars, none of the Firſt-or Second Mag- 
nitudes. 

' 18. The Zefſty Horſe, containing 4. Stars of the Fourth Magnitude. 

19. Pegaſus, or the Flying Horſe., a fair Conſtellation of 23 Star S, 
whereof 4 are of the Second. Magnitude , that in the: Tip of the Wing is. 
called 2farkab, theſe ſaid 4 Stars make a Square. 

20. Andromeda, or the Chained Woman, Freedand Married to Perſeus, 
containinz 27 Stars, whereof 3 are of the Second Magnitude, the firit in 
the Head, "the ſecond in the Girdle, and the third in her Leg. 

21. The Triangle, of 6 ſmall Stars.. 

22, Berenice's Hair, of 13 Stars, all of ſmall Magnitudes. | 

'23..Cor Caroli, a ſmall Conſtellation, formerly informes, added by the” 
Worthy and Loyal Knight Sir Charles Scarbrough ,. of 3 Stars, ſituate 
betwixt the Great Bear and the laſt Conſtellatioa ha Berenicts, whereof 
that of the Second Magnitude 1s called Cor Carol; in Memory of King, 
C _ RLE s the Martyr. | 


The Conſtellations in the Ada I2,:VIZ. 

.- Aries, the: Ram, the Leader of the Flock, containing | 9 Stars: ; that 
which is moſt noted , is that in his Ear of the Third Magnitude, from 
whence many Aſtronomical- Tables were formerly Calcul: ated > and. fron 
"m Copernicus accompted the Proceilion of.the:EquinoCtial. . | 

. Faurns, the Bull, containing 48'Stars, whereof one in the Bull' Ej6 
IS of the Firſt Magnitude, called Aldebarar, and by. the. Romans, Palilicium ;, 
and another in the Tip of his Horn is of the Second Magnitude. This. 
creat Conſtellation has two ſmaller Conſtellations belonging toit, 1. tho 
Pleiades, or Seven-Stars, in the-BplI's Neck. ſometimes they aro called: 
Fergilie, becauſe of their Coſmical Riſing in the Spring : ''2. Hyades, Whicl 
are Five Stars near the BulF's Eye, called ſometimes Scule.. 

\ 3+ ' The Twins, or Gemini, a Conſtellation of 34 Stars, whereof 3 are: 
of. the: Second Magnitude. » . the firſt preceding in- the Head- is calle 
Caſtor , that in the Neck following is called. P/lux,. ard the.third is in: 
the Foot. 

4+ :The:Crab, or Cancer,, containing 32: Stars." two of them -of. the: 
Third Magnitude ,;the :reſt-of- the. Fourth, Fifth, and'Sixth.: 

5i The £109, Leo, , containing, 43 Stars, whereof.-two are of-the Firſt 
Magnitude, iz, the Lions Heartior Regwbs ,. and.that in the Extremivy: 
of the Tail called Caude Leon. very fair'Stars; and twa of the Second 
Magnitude , 1. that in' the. middlecf. the threein his Neck, and that:on: 
the top of: his-Lojns. | 

6. The /irgin, Yirgs;.;hathe 45Stars belongs. t6 her; and one confide- 
rable of the Firſt Magnitude » 1 the. eng $-Leſt-hand, called Spice 
Wirgints or Kindeamiiteri.. = | "lh 
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7. The-Ballance, Libra, containing 14 Stars , .whereof two ate of the 
Second Magaitude , viz. one in the Southern Scale called Lanx Meridio- 


palis, the other in the very End of the Handle called alſo Lanx Sepren- 


trionalis. ; : : 
8. The Scorpion, containing 35 Stars, one of the Firſt Magnitude in the 


'Body called Cor Scorpionis, and of the Second in the Head. 


9. Sagittarius, or the Centaur, hath 30 Stars init, two whereof are of 


- theSecond Magnitude, one in the Knee of his Right-leg , and the other 


in.the Heel of the ſame Leg. 
10. Capricorns, containing 28 Stars, but none of them either of the 
'Firſt'or Second Magnitude. | | | 
['T - Aquarius, having 42 Stars in it, but none of any conſiderable Mag- 
-nitude. | 
12. Piſces, the Fiſhes, have 36 Stars in them, but none of them either 
.of the Firſtor Second Magnitude. | 


The Conſtellatrons 6n the South ſide of the Zodiack, ave , 


1. The Whale, or Cetus, a Conſtellation of 29 Stars, whereof two 
are of the Second Magnitude, one near his Mouth, and another near 
the Tail. | 

2. Orion, a moſt noted Conſtellation of $6 Stars , whereof there js 
.one of the Firſt Magnitude in his Lefr-ſhoulder of a ruddy colcur , and 
another of the ſame Magnitude in his Right-foot called Agel; there are 
four of the Second Magnitude, one in his Right-ſhoulder , and three in 
his Girdle 1n a ſtraight Line called the Yard Wand : There are two in the 
Shoulders before-mentioned , two in his Feet, three in the Yard Wand, 
and three below in the Sword, which faſhion this great Warriour , and 
are very notorious. | JIE 

3- Eridanus, or the River, of 4.4 Stars, in the Extremity whereof one 1s 
of the Firſt Magnitude called Enar, the reſt are ſmall ones. 

4. The Hare, Lepns, of 13'Stars, all ſmall ones. j 
- :5- The Great Dog, Canis major ,. a Conſtellation of 19 Stars, whereof 
that in his Mouth is of the Firſt Magnitude ; .a great ſparkling; Star called 
Sirwas, and one near his Left-knee 1s of the Second Magnitude; the reſt 
are {mall Stars. ET 

6. The Little Dog, Canis minofef 10 Stars-,'whereof one'in his Belly 
called Precyor. is of the firſt Magnitude, the veſt are ſmall. / 4N! 

' 7... The Ship, or. Argo Navis, a Conſtellation of'5 x Stars, whereof one 
in. the Rudder called Cazopns is of the Firſt Magnitude, 'and there are ſeven 
Stars of the Second diſperſed in this Conſtellation. 

8.- Centaurss, or the Centaur, a Conſtellation of -4 1 Stars, wherein there 
are two of tte Firſt Magnitude, one in his Left-thigh , and Another in 
the Extremity of his Right-foot 3 there:are five of the Second Magnitude, 
the reſt ſmall. 112/01 , 3 2 

9. Crater, the Goblet, is a ſmall Conſtellation of 't 1 Stars: - 

Y 10. Corvns, 


0 


pay CY 67 VE. 


Booxll, ASTRONOMY 


I11 


10. Corvas, the Crow, another ſmall Conſtellation of 8 little Stars. 

11. Hyara, the Serpent, containing 29 Stars, whereof one is of the Firſt 
Magnitude called Alphard in the third Wreath, and-is ſometimes. called . 
Eor Hyare; the reſt are ſmall. : : 

12. Lupus, the Wolf, a Conſtellation of 20.Stars, all ſmall. 

13. The Altar, Ara, of 6 ſmall Stars. | 

14. The Southern Crewn, Corona Meridionalis, of 13 ſmall Stars. 

15- The Southern Fiſh, Piſcis Notins, of 12 Stars,. whereof one in the 
Mouth called Fumahart 1s of the Firſt Magnitude , the reſt are ſmall 
Stars. 

16. There are 12 Conſtellations more towards the South Pole , viz. 
T1, Fhe Peacock, Pavo; 2. Toucan; 3. Gratz 4. Phenix; 5. Dorado; 
6. Piſcis volans; 7. Hydras;, 8. Chameleon; 9. Apis; 10. Apis Indica; 
11. Triangulam; and. 12. Indus. 

There is beſides to be noted, the eFilky-way, deſcribed upon theGlobe 
round about, and ſeveral other little Clouds, or white Spots, the which 
viewed by a good and long Teleſcope are found to be very many ſmall Stars 
together, and infinite in number, ſo cloſe, that with the bare Eye they diſ- 
appear, aud ſeem to be a fmall Cloud and white Way. So that the Number 
of the Stars mentioned.in the former Conſtellations are not all, nor it may 
be not the T houſandth part of the:Stars ; for as ſome Eyes may ſee more-: 
of them than others, ſo by Glaſſes ſtill longer than others more. are ſeen, , 
and may be almoſt acco:npted infhnite. 


Ln ——— 


PROF 2X04. 


Of the Magnitude of the Stars , and their Proportions to the. 
Earth, how great their viſible Diameters.are, and Which: 


of. them ſhould: chiefly. be known.by Pilots, &c. 


Ky O W do Aftronomers determin or agree concerning the: Mag- 
; nitude of the Stars? 
T. They agree by the Compariſon or Reſpect they have one. 
to another, (being impoſſible ro know it otherwiſe, becauſe et - 
the exorbitant Diſtance they are from us, ) and this is their way. They 
ſay that-the Stars of the firſt Magnitude are thoſe which are moſt conli- - 
derable, amongſt which, there is ſome which gives a greater light than 
others; as for Example, Sirizs in the Mouth of the Great Dog is much - 
Brighter than the Bulls Eye,call'd by the Arabians, Aldebaran;, altho both . 
are ſaid to be of the Firſt Magnitude: Next to theſe, thoſe.which appear - 
a little. leſs Bright or give leſſer Light, are ſaid be of the Second Magri--- 
tude; then follow thoſe yet-a little leſſer , or one {ize-inferiour to-the {e- - 
cond. for the Third Magnitude. and ſo the Stars Gradually decreaſe un-+- 
tL 


\ 
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to the Sixth Magnitude , which is the ſmalleſt of all, except ſome few 
called Nebula or Dark , ( becauſe they are hardly ſeen when the weather 
is moſt Clear.) and ſome other which cannot be ſeen but with a Tele- 
ſcope or Perſpective Glaſs] 


S. What ſay thoſe who compare the Stars with the Earth, to know 
their Magnitude ? | | 
_.T.. They fay that the Stars of the firſt Magnitude contain the Globe of 
LESS. . i ea - 107 Times. 
Thoſe of the Second Magnitude . . . . go Times. 
Thoſe of the Third Magnitude 2x7 + | 3 ooh Times. 
Thoſe of the Fourth Magnitnde . , . . $54 Times. 
Thoſe of the Fifth Magnitude . . . . 36 Times. 
And thoſe of the Sixth Magnitude . . . 18 Times. 


S. How ereat is their viſible Diameters ? 


T. According to the Obſervations of the Famous T' icho-Brahe , the 
viſible Diameter of the Stars of the Firſt Magnitude is: but of 2 
Minutes, and yet there is ſome whoſe Diameter wants fifteen Seconds 

of it. | 


” nt 


Diameter of the Second Magnitude . . . . T Minute. 


Thoſe of the Third Magnitude . -.--# Minute, and 1 Min. + 
for ſome. \ 


Thoſe of the Fourth Magnitude . . . . + of a Minute, 
Thoſe of the Fifth Magnitude half a Minute or 30 Seconds. | 
Thoſe of the Sixth Magnitude the third of a Minute or 20 Seconds. 


But this is. no Article of Faith, and you are not obliged to believe it. 
For ſince by Teleſcopes *tis found that thoſe of the Firſt Magnitude do 
exceed 5 or 6 Seconds in Diameter. 


S. What Stars ſhould a Pilot know ? 


T. A good Pilot ought to know moſt of the Stars of the Firſt and 
Reed Magnitudes, named in the following Fifth Book , or at leaſt 
theſe few : | 


* The Pole Star. 
The Brigliteſt of the Guards, 
The lower of the Pointers. 
The Bull's Eye, e-lacbarar. 


The Left-foot of Orion, Rigel, ; 

The Great Dog, Sirius. + 20H 
- The Little Dog Procyor. ; 

The Whales Tail. & mean the Brighteſt and moſt Northern. 

The Hyara's Heart. 

The skirt of Bootes, ArQurns. 

The Eagles Heart. 

The Lions Heart, Regulus. 

The Virgins Spike. 


S. How ſhall I do to come to the knowledge of theſe Stars ? 

T. You may know them by the help of a Celeſtial Globe, but the 
ſureſt and beſt way for you is to get ſome pretender to Aſtronomy to 
ſhow them to you ; I mean thoſe Maſters that teach it , which for a ſmall 
preſent will grant you your requeſt, if they ſee you are Ambitious of 
Learning, and deſirous to be an Artiſt : This I adviſe you to, if you 
cannot learn it aboard from your Captain, Pilot, or any other. 

S. Is this all you have to ſay to meat preſent concerning the Stars? 

T. No, for beſides this you muſt be informed concerning the Croſters» 
(or the Croſs) which are Four Stars in the South Hemiſphere, of great 
uſe to Navigators, in their Voyages to the Eaſt-1ndies, when they loſe the 

. North Star; And therefore take notice of this their Figure. 


\ * 
B 


Cox X Foot. 
A 


" 4 


And that the time for Obſervation is when the Star A is Perpendicularly 
right under the Star B. | 

S. What Star muſt I then make uſe of, for my Obſervation ? 

T. You muſt make uſe of the Star A, (called Cox-foot) or the lower- 
moſt of the Four. 

S. -Why that Star? 
_ 7. Firſt, becauſe it is the neareſt to the Pole; and Secondly, becauſe 
It 15 right over it. 
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S. How many Degrees is it then'Diſtant fromthe; Role?” | 

T.. It is now Diſtant from the South. Pole. 28-Degrees., 43-Minutes , 
(as the Table of the Stars Declination ſhoweth) and therefore you will 
eaſily know by it, if you have paſſed the 'Equinoxial or not, for if its 
Meridional height is greater -than -28 Degrees 43'Minutes, -you may be 
ſure that you have paſſed the Equinoxial towards | the $puth. ; jbut if it 
be: leſs than 28 Degrees 43 Minutes, ſo.,much as it. wanteth- of it., fo 
much will your Ship be to the: North of the Equinoxial ; but-if it be 28 
Degrees 43 Minutes, you may conclude that you-are undertheEquinoxial. 

S:, In what Conſtellation is this Star? + F 

T. It is in the ſame Conſtellation that the. reſt. of. the Crxoſigrs are, to 
Wit, in Sagittarim or the Centaur, | : 
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_ Of the Sea Compaſs ;- That excellent Inſtrument of . 
112 0 mr 1.» Navigation. | 
>1I96- 03:3 by $1137 20003 17 03 at. 5 DI] [0 
"HAT: hayeyou'to ſay '6f-the Sea'Compaſs ? 
277 8 hb T.' My deſigh being'to ſhow you only the Eſſen= 
1" tals of Navigation for praftice:” I ſhall not trouble 
© 2 , ou with g þ ng Difcourie of the excelſency and An-" 
110 Wy'- WE'> * "t3qhiry of the SE3-Conifals;” and'who firft invented: 
itz" bit will prefently 'begin with' thoſe Minzs'WRich a good Pilot miſt 
or onzhtito*know of it; Face? is the chief Inff?unieflf they, have at Sea; 
and therefore, 1 ſay that in a Sea Compaſs as i 'other Inſttutnents, there 
are . three . things which an_ Artift ſhould know: : 'Firſt if it be good, 
Secontlly its V/e, and Thiruly its Defedts, and howto Corrett them. 
,'S.* How'fiff 1 know if the, Compaſs be good 2. © it 97.- | 
F. Yorerefritto examirithe Fly; or Card of it,” to rake'ſare that the 
Flowex-de-luce points right North, I meai that the Needle or Wyer be 
ST 2 Q 2 exadtly 
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exactly, under the Line of North and South, which you may eaſily know 
by thruſting 2 Pin'at the end of the Wyer through the Card, and if it 
goeth. out at the Point of the Flower-de-luce, you may affure your ſelf 
that it points right North, (variation excepted ) and that all the other 
Rhumbs are as they ſhould be; you are alfo to ſee, that the ſocket þe not 
maſteq,. and that it be placed right in the Center or very middle of the 
Card, leaning neither an-ape ſide'norfother. | OO 

S. K the Point of the Needle placed always under the Flower-de-tuce 
of the Card, (orFly?) 

T. No, for in ſome Compaſſes. it is gfgced more Eaſterly, and in ſome 
ether more Weſterly , te Corre&, the: Variation of particular places, 
and for the eſe or conveniency of ignorant Pilots ; but he that will be an 
Artiſt, myſt haye a caze of xhaſe things, and mult find ous the Variation 
by his Obſermatiork,, 'and: CorreCc1t himſelf ,:according/as he findsit to 
increaſe. of diminiſh: Beſides, as the Variatign Changes, thoſe kind'of 
Compaſſes'that have ſerved at one time, may fot ſerveat another, there- 
fore. you cannot be too careful to prevent thoſe Errors, by examining 
theFly or Card of your Compaſs, and-Correcting itsdefeCcts your ſelf. 

S., What is the next thipg to beexathined? , _ | 

T... 'Bhe next is the Pin of your Compals ,” for you muſt ſee that the 
Point of it be not blunt nor ruſted, that the Card may Swim well upon it: 
The: ſaid Pin is to be Perpendicular in the middle-of the-Box, (making 
Right-angles on all ſides) and ought to be of Mettal fit for.a Sea Compaſs, 
that is to ſay; of Braſs, Copper, or Lattin, for. if.it were of [ran, or Steel, 
da not. Counſel you to trult to it : And the:ſame is to. be obſerved of: the 
Rings,. which muſt have a free matron ;” in ſhort, yorare tor take- preat- 
care there be no Iron at all, neither to the Compaſs, nor te the Abbiracle, 
and that your Compaſs be not placed near Iron Guns, 6 other Inſtruments. 
af. Iran. 

S.. How. ſhall I. know: if the: Pin:be [Perpenditulayr: inthe. Center of 
the Box ?. | ef 

T.. It:is to be known thus, takewifth' an 6xdinary Compaſs the diſtance. 
from the Point of the Pin to the Circumference of the bottom of the 
Box, orthe furthermoſt Circle drawn upon it , then remove. the Compalis, 
{p-open upon. other Points ,of the ſame Circle, or: Circumference, and 
i6, the other Foot, of. the, Compaſs fall upon the Point. of: the. Pin, yon 
way. aflure your.ſelt that it ſtands Perpendicular. as.it ought to be; but if 
17. do-not fallout fo, you. may. believe that.it is not. well, and therefore - 
YOu: are.to ſet it right: by. drawing i towards you, or. from you, untill: 
you find it-to be.Perpendicular,, .(this is theway alſato know if the ſocket. 
af- your: Card. is right. in,the. middle. )- - | 

 S.. What: do you day of. the Needle ?: 

T.. As-ta-the. Needle, I; ſhall.only..adyiſe you-to-ſe-it-well toucked. 
your: ſelf. (before. you:ga to Sea). by thoſe Compaſs-Makers which have: 
the. Repuatiart of; having, the.. beſt. Load-ſtone., .or that. make the :beſt- 
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S. What Metal are they to be of ? 

T. They are to be of the. beſt Temper'd Steel; and are to be very 
bright or clean when they are touched, that they may receive the better. 
the Attrative vertue of the Load-ſtone. 

S. What doth the Fly of the Compaſs repreſent ? 

T. It reprefents the Horizon. | 
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PROP. IT: 


The We of ' the! Compaſs. ; 


SY KF pHAT is the chief Uſe of the Sea Compaſs? 

\ A / T. Its chief Uſe is to ſhow us 2t any Time, on what 
part of the Horizon, the North, South, Eaſt, Weſt, and 
all other Rhumbs are; only by looking on the Lines drawn 

on the Card (or Fly) which repreſent to us the ſeveral Courſes. 
Therefore, the firſt thing you are to Learn, is to Bex your Compaſs 
well, (as they call it) that'is, to name by heart all the F humbs or Points 
.of the Compaſs in order, and to know them as ſoon as you caſt your 
Eye on your Compaſs. | 

S. Who is he that does not know that? | 

T. Many young beginners, as well Sea-men as Gentlemen, for whoſe 
ſake only I have inſerted the foregoing Card of a Compaſs, that they may 
Learn it perfectly. 2 | 


The 32 Points of the Sea Compaſi, with the Charadters by which 
their Names are ſhorten'd, and what each Point is worth in reſpect 
of” T ime. ill 3 - I 

| | CharaGt. Ad. AM. ; Cardlters, 

_—_— "SA oo EO 

North by Eaſt . 45|South by Weſt 

North North Eaſt . '  zojSouth South Welt . 

North Eaſt by North 2 15[South Weſt by South 

North Eaſt .': -.*:þ- _ o9jSouth Weſt . | .S 

North Eaſt by Eaſt . |N Eb Eſo3- 4;|South Weſt by Weſt'S Wi 

Eaſt North Eaſt . | - 30\Welt South Weſt . | V 

Eaſt by North . | . Weſt by South > | 
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—_—.. Welt :©+:#:., 
Eaſt by South . . Weſt by North 
Ezft Sonth Eaſt _.' 'E Þo Weſt North-Weſt - 
South Ezſt by Faſt .- b E ic {North Weſt by Weſt 
Sat Eaſt .--. F oc|North Weſt. . |: 
South Eaſt: by South 5 FE a 51Nor ch Weſt by North 
South South Eaſt . North North Weſt 
South by Eaſt . E. North by Welt -. 


255 


I Boos 11l. 


—--- 


NAVIGATION 


The Diſtance of the Rhumbs, or Points, from: 
| the Meridian. 
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"The Praflical Partof Book Il. 


Beſides this you muſt know, that one only Point of the Compaſs 
.( miſtaken) will bring you 4 Leagues higher, or lower, thanthe delired 
Harbour in 20 Leagues Courſe , 8 Leagues if the Courſe is of 40 Leagues, 
.and 16 Leagues in a Courſe of 8o Leagues : You muſt know alſo, what 
Point of-the Compaſs the Wind bloweth over; as for Example, if the 
Wind be North, it bloweth over the Flower-de-luce towards the South , 
and ſo- of the reſt: You muſt know beſides how to ſet the Sun, and any 
Point of Land by your Compaſs. | 

S. What do you mean by ſetting the Sun, and any Point of Land? 
T. 1 mean to ſee upon what Point of the Compaſs they bear from 
you. . \ 
S. Is this all? _ | . 

T. No, for belides that, you muſt know how the Ship Capes, that is 
to ſay, what Point of the Compaſs looks ſtrait forward to the Head of 
the Ship. | 

S. This is eaſie enough, and therefore I wiſh now that you would ſhow 
-me by ſome Example, how I muſt chiefly make uſe of the Sea Com- 
paſs ? | 
{ T: 1t is chiefly to be uſed thus : Suppoſe that you would Sail from one 
Harbour to another; as for Example, from Dover to Diepe, (in France ) 
axd that having conſulted your Card, you find that you muſt direct your 
Courſe South; you are accordingly to Steer away South, that is, upon 
That Point which is oppoſite to the Flower-de-luce, which Point you 
,muſt always keep before you , in a Straight-line with the Head of the 
Ship, (as much as is poſſible, ) for that Courſe will bring you to your 
delired Haven, if you make it good. 


PROP. III. 


The Errors of the Sea Compaſs. 


S.Y S the Compaſs ſubjet to any Errors when the Wyer is well 
I| touched with the Load-ſtone, and all its other Parts made and 
Placed exactly according to your DireCtions ? 

T. Yes, for although it be made as well as Art can make it, and 
as well touched, the Needle is ſubject to Variation, which cauſes an Error 
of great Conſequence in Navigation ; and therefore: muſt be CorreQted 
by the Pilot or any other that undertakes to guide a Ship. 

S. Is the Compaſs (or rather the Needle of it) ſubject to any other 

Error beſides the Variation ? 9 | 
TD. Yes, it is Subject to incline to the Pole which is neareſt to it , but 
that is nor of ſnch conſequence as the firſt, for you may foon Corrett 
it, only by dropping a little Sealing Wax under your Card, on that ſide 
which is higheſt, (and that only as much as wall ſerve to pur it in its 
* Equilibrium , 
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Equilibria, as it was. at; firſt;Y but it is not ſo\eaſſe' with! bb | Vatiation, 
whichis the: grand Error-or DefeCt.of- 090,07 =o wage fuck conſe- 
quence., that you cannot" deſerve the-Condu@'of' a'Ship, except you 
underſtand it very well : Therefore mind what followeth, _— p87: w- An 
PraCtice, whenever you go to Sea ini long Voyages:.. © » ©: 
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P R O P. I V. 
of th Pariation of the Cagpah- I FL | 


HAT dp you call the Yariation ? 
To; Variafion is nothing elſe , but the difference 
w__ 'the-true North of the World , and the North 
which the. .'Wyer or Needle ſhoweth; that is, the Degrees 
and Minutes which the North of the Needle (or Point of the Flower-de- 
luce) is diſtant from: the true North of the-World. + 
S. What do you call the:rrue Norch of the World? \\ 
7 It isa Point i n the Azimuth- which paſſeth through) \Ythe North-pole 
of thexWorld ; AF Mean. "gs Point t oft,” hich is. at the Horizon ; 
which Point, is alwa in, what imdzon ſoever 


we be, Ju Te, Fades r through the North 
Pole of-4þ 2 

Sik + a fix'd, 
and 


the North of the Ec the North, which 
the Neodle'6f NN 1Þs als ſhe Or "ks i win? os fr nce It 


' is ſome time on one. ſide, of, the North Point of the World, and ſonie - 


time on the other, ſome time. more, and ſome timeleſs Diſtant from it. 

S. Canthe Variation x xaned by; ny: Or Name that may be more 
intelligible ? RG 1 2 

T. Yes, it may as pr peri non lr 
ſince the Variation of the C orapals* The ſame in —_ of the Ala, 
or Point of it, which ſhoweth the true North of the World; as the De- 
clination of the Sun, is in reſpect of the EquinoCtial Line; to wit, its 
Diſtance from it, ſome time more, and ſome time leſs ; and ſome time on 
one ſide, and ſome time.on the ot F._ 

S. Is the Dedlinativn of the Need ot Variation, of r ro > Proopninations 
as the Declination of the Sun'is? 7 - © One 

T. Yes, for when . the Needle declines,” or vaties 6 the 'Eaſt of 
that Azimuth, which ſhoweth the true North of the World, we call it 
Eafterly Variation, but when it it declines on the Welt ſide of i ic, we call it 
Weſterly Fariatidn. | 
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.1-Sc,'Iandenſtand;ngevelty well: eapt:by: Feriatios,, therefore, 
> teath wei next. hawr to; fied:owe,'on obſerye- the Variationat Sea. - 
. 7, It iwvery-juſk, you ſhould know it, ſince without: it, you can never 
hean Artiſbin Navigation, and therefore in orderito.that, I willfirſt ſhow 
you the Uſe of the Azimuth Compaſs: oo oo EET 
. F 
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P ROP. V. 
The Uſe of the Azimuth Compaſs. 


. " ; } F177] TS -Y "LOT AIAN 
S. EFORE yon ſhow the the Ufe of:the Azimuth Compaſs, pray 
, tell me in what it:differs from the Gontpaſs:by which we Steer 2. 
T. It differs from'it,, - only in thoſe few: things which you ſee 
| in the foregoing Figure 3 to wit,. a broad Bfaſs Circle added to 
it, whoſe half is divided (on the Limb) into go Degrees, numbred from 
the middle of the faid Diviſions on both:lides ;: with! 5, 10,:1 yy 2a .&c. 
unto 45 Degrees ; which Degrees are alſo:Subdivided into Minutes, by 
Diagonal Lines and. Excentrick Circles, drawmas:from A to D: [There is 
alſo an Index, with a Sight erected on it , from the top of which,*ts the 
middle of the Index , 1s fatten'd a;'filk Thread ,::or imall *Lute-ſtring , 
whoſe ſhadow is to fall (in time of. Obſervation!) pon:the Line-on-the 
middte'of the ſaid Index; and befides:that; there are:two Strings, which 
by croſſing one another at Right-angles;:;dividerthe:brodd Braſs Circle 
into 4 equal Parts,: or Quadrants, andtfrom the! Petmibation'ofi itheſe 
Strings, are drawn 4 ſmall Black-lines:om:the-inſide of: the Bat ,-iwhich 
ſerve to reCtifie the Inſtramnent by- [the 4 Lines that are alfa drawn at 
Right-angles', on the Superficies of the Fly or Card. * - 0 E- 
S.. To what-is this broad- Braſs Circle faſten'd? +. Py 
T.-It-is faſten'd upon” the ſame round Box, wherein the Needle ard 
Fly of your Compals are. 5 tr:h 8 
18. Doth the Index move upon the Center” or milldle of the” Com- 
paſs ? "Is £1274, 
T. No; it moves'on that part of the Brafs Circle, or Limb. of it, 
from. which the Degrees .were drawn, becauſe that by it the Degrees 
come to be astarge again as they would be, if -it moved upon the Center 
of: the Compaſksoooig wn mnt dgqeaoD t0T 11 Hr be 
- $.] What. doxymi ſay as to the nſe of the Avinath Compaſs,  in'time 
of :Obfervatiba?: 07 751 945 to od os 05918 92 23 1 70H 5 
T, 1 fay;''tliat you. mult firſt rectifie the/Braſs Limbion dhe edge of. the 
Rox. by the Needle and: Fly within the Box, according as the Obſerva- 
tion requires it j for if the Obſervation 'be'i:i the Fore-noon, you muſt 
put-the Center-of: the Index -mpon the Weſt>Pbint? ob the Fly, ſo: that 
the foor- Lines! on: the edge of ithe'Fly; and-tlie four Lines oh the: infide 
of the Box:do'meet together: Your Compals being thus rectified; turn 
the Index towratds the Sun, untill the ſhadow of the:Thread: fails exactly 
uponthe Line, in the middle of the Index ; and likewife, 'into'thervery 
flic-of: the Sightierected on it, and at the ſame tire the inner edge of 
the: Index will frow:you the. Degree -and Minute of the Suns Magnetical 
Azimuth from the South, or North part of the Meridian, as you will 
better underſtand by this 
10 4% R 2 Exampk, 
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7 Example. 


Suppoſe that your Compaſs being reified for an Obſervation in the 
Fore-noon ,, the Ihdex ſhould cat 15 Degrees 3o Minutes, from the Eaſt 
Southerly. You may conclude, that the Magnetical Azimuth of the Sun 
i$.74 Degrees 3o Minutes from. the South Part of the Meridian, or elſe. 
105-Degrees 30 Minntes from the North Part thereof. But if the Index 
had:cut 15 Degrees 3o Minutes from the Eaſt Northerly , then would 
the Azimuth be 74 Degrees 30 Minutes from the North, and 105 De- 
grees 30 Minutes from the South Part of the Meridian... | 
 S. What:mulſt I do, if when, the Compaſs ſtands in this poſition;. the 
Azimuth of thei Sun be leſs. from the South Part.of the Meridian, than 
the-Degrees: or Graduation: reaches;. that. is to ſay, leſs than 45 De- 

ee? fo; 5. me ;-: | 

T. Becauſe that.,..in. that caſe, the Compaſs would be uſeleſs, as it. 
now.ſtands ;- you muſt turn the Inſtrument juſt a quarter of the Compaſs, 
by. placing the Center of the Index on the North (or-South) Point of the 
Gard, (according tothe Suns-poſitionfrom-you) and then the edge there- 
ofiwill ſhow the Degrees and [Minutes of rhe. Suns. Azimuth as before : 
This is, ſo plain that-it.needs/no-more Example ,.. and I-think. he that un- 
derſtands well theuſe of the Azimuth Compaſs, . when the”Sun .is.on the 
Bzit fide of the Meridian., muſt needs underſtand it when the Sun is on - 
the Weſt fide thereof, there being no more.in it than to-place.the Center 
af the. Index; upon:the Eaſt.Poinz of theEly , for in every thing elſe it is. 
the ſame. | | | 

S What-mult 1 do when I obſerve. the Amplitude. by. the Azimuth” 
Compaſs ? | 

7::If you would obſerve. the. Amplitude at Sun Riſing, turn firſt the- 
Genter-of. the Index. exactly. over. the.Welſt. Point of. the.Fly\or-Card ,, 
and then. reQifie. your Compaſs .by . the-Lines-.within the Box, to the 
Lines on the Fly. Your Compaſs being thus prepared, ſtay 'till the 
Sun be half: of his (appearing) Niameter above the Horizon, then look- 
ing thorow the Sight, turn the Point of the Index towards the-Sun, until 
you cut the Bddy.of the Sun.with the Thread, (thatis,.until the Thread be 
{6 placed between your .Eye and the Sun that it ſeems to divide the Body 
of.:the. Sun into-tworequal Parts, from top to:bottom,) and at the ſame 
time,. the inſide of, the Index will ſhow you the' Degrees and Minutes of 
- the Suns Magnetical Amplitude.-from:the. Eaſt,” either Southerly, .or-Nor--. 
.therly.. But:when you will obſerve the Amplitude at.Sun Setting, you 
,muit place. the:Center:of-the Index. exaCtly.over the Eaſt Point. of your 
Gompaſs, and proceed toobſerve as before, when the loweſt part of the 
Suns Limb is yet half of the Suns Diameter above the Horizon : :But. more 
= this when 1 ſhow you how .to.obſerve the. Variation by the Ampli-- 
TyGEc. | 
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PROP. VE. 


How to obſerve the Variation at Noon by the ſhadow» 
of the Sun. 


ITH what Inſtrument muſt I obſerve the. Variation at” 
Noon © | 
FT. You may obſerve it with the Sea Compaſs, by faſten- 
ing a Thread over the Glaſs and Center of the Fly, thus :: 
When by your Obſervation you find that it is 12 of the Clock, or Noon.., 
tura your Compaſs untill the ſhadoweof the Thread falls exaCtly upon: 
the Point of the ſocket, and if at the ſame time, the ſame ſhadow falls 
upon the Point of the Flower-de-luce there is no Variation, but if it: 
falls aſide of it, you may. conclude that. there is Variation, of-as many: 
Degrees as- the. ſhadow is Diſtant from: the Point of the Flower-de-- 
Ice. - 
S. How ſhall I know what ſide the Variation is on ? 

T. If the ſhadow of the Thread falls on the Eaſt ſide of the Flower--- 
de-luce, the Variation is Weſterly ,. but if it falls on the Weſt ſide of 
the Flower-de-luce, then the Variation is Eaſterly ; for if the Beam of. 
the Sun ,,, and the ſhadow of the ſame Beam , make but one and the fame: 
Right-line, it is plain,. that the Sun being exactly. South,  his-ſhadow: 
will be exactly North. - I acknowledge that the hour.of 1 2, or Meridian: 
Altitude of the Sun is known at Sea, only by the greateſt Altitude of the: 
Sun above the Horizon, and this might prattically cauſe ſome. error ,. 
becauſe that about Noon, one cannot for ſome time perceive that the 
Sun Riſes or falls, or be ſenſible that he changes place, altho it is certain- 
he doth ; wherefore, to obſerve more exactly, you are to mind (or- cauſe - 
to be minded) how much the ſhadow all.the time that the Sun ſeems to 
ſtand, changes place upon your Compaſs, and to ke.the middle betwixt: 
the two extreams, for the true Meridional. Line, (or. North and Soath) 
and truſt to the Variation that it marks. This 1s ſo eaſie that it needs» 
ro Example, but yet not ſo certain as the ways which follow. - 
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PROP. VII | 
How to obſerye the Þ ariation by the North Stay. 


FR. HAT time muſt I make my Obſervation at the North-far, 
| for the Variation? 
T. The beſt time to obſerve the Variation by the North- 
ſtar, is when the Star is in the Meridian above or under the 
Pole,. for then you will be ſure-to find the rrue North without any danger 
of miſtake, and theſe are the aſſured marks, by which you ſhall. know 
when the Nozth-ſtar is at the Meridian. 0 ; | 
The Firſt, is when the Star called the Knee of Caſſiopea, is exactly 
between your Zenith andthe Pole-ſtar, ſo that holding up a Thread with 
a Lead at the end, the ſaid Thread will cnt- thoſe two Stars, and fall 
upon the fir ft of the Great Bear or Third-horſe of Charles's Wai, tor then 
the NVorth-ſtar is in the Meridian, and above the Pole: This 1s alio the 
time to obſerve its Altitude, from which Subtracting 2 Degrees + Minutes, 
the Remainder will be the height of the Pole, which being the ſame as 
= Diſtance of your Zenith from the Equinox1al, ſhoweth your Lati- 
rude. | 
The SccoA4 mark to know whether the North-ſtar is in the Meridian, 
15 when the Star in the Xnce of Caſſiopea is right under it, and the Third 
Horſe of Charles's-Wain above it , fo that your Thread meets or cuts 
thoſe Three Stars, as before; for, then the North-ſtar will 'be in- the 
Meridian under the Pole, and if at that time you'obſerve what Degree 
of your Compaſs the North-ſtar is at, that Degree wall be the true North, 
and the Arch Comprehended between the Flower-de-lnce and that Degree, 
w1ll be the Declination or Variation of your Compals. 
S. I can now eaſily find out when the North-ſfar is im the Meridian,above 
or "<q the Pole, but how ſhall Iknow by it, the Yariarion of the'Com- 
aſs ! £1 , | 
F T. You may eaſily know it, with the Azimuth Compaſs, thus: Look 
through the ſight, and ftrn the Index towards the North-ſtar , until you 
cut that Star-with the Thread, and at-the fame time the edge of 'the In- 
dex wiil ſhow you the true North, and-as many Degrees as:yon ind the 
Index on the Eaſt fide of the Flower-de-Ince, fo-many Degrees is the 
Variation Weſterly ; or as many Degrees as the Index is Diſtant from 
the .Flower-de-luce Weſtward, ſo many Degrees is the Variation 
Ealterly. 


Example. 


- Having obſerved the Azimuth of the North-ſtar when it was on the 
Meridian , and you find the Index upon 5 Degrees 3o Minutes from the 
Flower-de-luce Eaſtward, and would know what that ſignifies, I An- 

| ſiver 
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ſwer, that it ſignifies, that where you made your Obſervation, the Va- 
Tiation is of five Degrees 30 Minutes Weſterly, ſince the Flower-de-luce 
of your Compaſs declines 5 Degrees 3o Minutes to the Weſtward of the. 
true North of the World, which the edge of the Index ſhoweth ; but if 
the Flower-de-luce had been on the Eaſt ſide of the Index, tlien the Va- 
niation had been-Eaſterly as many Degrees, as the Flower-de-luce had: 
declined from the edge of the Index Eaſt-ward.. 

S. Suppoſe I had no Azimuth Compaſs, could Lobſerve (for a necd )- 
the Variation by our ordinary Sea Compaſs? 

T. Yes, you may. bnt then you muſt divide firſt theLimb or outmoſtCircles- 
of your Fly into 360 Degrees, (if it be not ſo already) or only a quarter. 
of it, to! wit,.45 Degrees from the point of the Floawer-de-luce Eaſtward,. 
and as many from the Flower-de-luce Weſtward , which you may eaſily 
do, by dividing each half. quarter into three equal Parts, and each of 
thoſe Parts into three equal Parts more , which will be of 5. Degrees. 
each , and each of theſe being divided into fiveequal Parts more, make 
the 45 Degrees; your Compaſs being thus made fit for your Obſerva- 
tion, and a light held-to it by ſome of your Company, hold a Plummet ſo be-- 
tween your Eye and the Compaſs untill the Thread cover or hides from you. 
the tipof the ſocket, and cuts the North-ſtar ; andthe Degree which the. 
Thread covers in the ſame time ſhows the Variation, which is Weſterly, 
if on the Eaft ſide of the Flower-de-luce, or Eafterly, if- on the Welt. 
fide of it, as in the. firſt Example, but this is only in caſe of neceſlity. 


VR OF. VIEL 


How to obſerve the Variation by the Suns Altitude, (or 
| bis Diſtance from your Zenith.) 


* T. No, notatall, for it. is rathereaſier to thoſe that are uſed. 
i to obſerve the Latitudes, their being nothing more init, than to: 
obſerve the Suns height (or his Diſtance from your Zenith) a little: 
before Noon 3 for Example, an hour ; and at theſame time look ( as you- 
were before taught) on what Degree of your Compaſs the ſhadow of the 
Thread falls, and ſet it down uponyour Slate, or Paper; eftcr 12 of the. 
Clock (or Noon) obſerve againthe Suns Altitude; untill you firdiit exadtly 
as in- the Morning ;; then/mind in the ſame time upon what Deeree' the 
ſhadow of the Thread falls, and' take the middle of thoſe two ihadows 
or-Points obſerved upon your Compals, (towit, one before Ncon, and the.., 
other after); for that 'will ſhow you the true Northof the World : - There- 
fore iff the Flower-de-lfice-declines (or varies) on'the Weſt ſide of it, the: 
Variation.is Weſterly, but if it declines on the Eaſt ide, the ' _— 13. 
| WE HCHS DO? 


ky F it very difficult to obſerve the Variation by the Suns Altitude? 
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* Eaſterly. Now to know how much Variation there is , you muſt ſub- 
.tra& the. Degrees which the ſhadow (of the Thread) ſhoweth in the 
,Morning from thoſe Degrees which the ſhadow cuts in the Afternoon, 
.and half of the Remainder will be the Variation, which will be Eaſterly, 
If the ſhadow -in the Morning is nearer the Flower-de-luce than in the 
Afternoon.z þut on the contrary, the Variation will be Weſterly, if in 
the Afternoon the ſhadow is nearer the .Flower-de-luce- than in the 
Morning. | : FO Re 

It may happen , when there is -much- Variation , that the two 
ſhadows obſerved before and after Noon , will fall both on the ſame ſide 
of the Flower-de-luce : In this cafe you mult ſubtract as before, the leſſer 
Obſervation (of the ſhadow) from the greater , and the half of the Re- 
mainder being added to the leaſt of the two Obſervations will ſhow the 
Variation, which is always 2n that ſide that the Flower-de-luce is of. 

.S. What Compaſs do you uſe moſt for this Practice ? 

T. The ſame Compaſs with which you were taught to obſerve the 
Variation at Noon ( which hath a Thread or Wyer over the Glaſs) and 
ſometime with the Azimuth Compaſs; as to the firſt, this is the way you 
muſt go to work. 

In the ſame time that you are preparing to make your Obſervation for 
the Latitude your Ship is in, you are alſo to prepare your Compaſs, and 
before you begin toobſerve, ſee that the ſhadow of the Thread fall exactly 

pon the tip of the ſocket, (which is in the Center of the Fly) and let ſome 
body keep it ſo while you are obſerving, and when you have obſerved 
took in the ſame time what Degrees of your Compaſs the ſhadow cuts, 
( towards the North) minding how far it is from the Flower-de-luce, 


and on which ſide it is of. 


Example. 


Suppoſe that about 1 1 of the Clock in the Morning, you find by your 
Obſervation the Sun 50Degrees above the Horizon,(which is his Altitude) 
and that in the ſame time the ſhadow 6f the Thread falls upon 3o De- 
grees from the Flower-de-luce Weſtward , which- two Obſervations you 
write down to remember; then after Noon, when the Sun declines, 
having obſerved again untill you find your Croſs or Vane upon the ſame 
Point of your Staff or Quadrant, as in the Fore-noon ; to wit, at. 50 
Degrees ; and in the ſame time the ſhadow of your Thread upon 18 De- 
grces from the Flower-de-luce Eaſtward. If by that you; will know how 
much Variation there is: Subtract the 13 Degrees obſerved in the After- 
noon, from the 30 Degrees in the Morning, and there will remain x 2 De- 
grees, the half whereof 6 Degrees is the Variation. Now for to know 
which ſide it is on, ſince the 30 Degrees Weſtward are greater than the 
13 Degrees Eaſtward, the middle of the ſhadows will be Weſtward, and 
the Flower-de-luce Eaſtward from it, and therefore the Variation is Eaſter- 


ly 6 Degrees. 
Ex- 
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Suppoſe that by my Obſervation:made alſo in the Fore-noon, fometirfie 
before 1 2 of-the Cl6eky':Ifind-the Sun Diſtarit from my Zenith 29 De- 
grees 30 Minutes, and at the ſame time the ſhadow upon 9 Degrees 
30 Minutes frotn the Flower-de-luce Weftward ; and that in the Aﬀter- 
noon when the Sun is at the ſame Diſtance from my Zenith ( that is to 
ſay, at 29 Degrees 3o Minttes) the ſhadow falls upon 27 Degrees 39 
Minutes from the Flower-de-Juce Eaſtward , and would know by it how 
much Variation there'is',- and on what ſide. Firſt: I ſubtta&t the 9g De- 
grees 30 Minutes of the Fore-noon from the 27 Degrees 3o Minutes in 
the After-noon, and there remains 18 Degrees ; hoſe half -Degree, 5 
the Variation, which is Weſterly , becauſe the difference of the wo b- 


ſervations upon the Compaſs is Eaſtetly, there being more rees 


Eaſtward than Weſtward , and. therefore- the; Flower-de-luce being 


Weſterly from it we know: that; the' Variation is Weſterly ,  fince the 
Variation is always. on that fide thatthe Flower-de-luce is of. , ;  /; 
: *oriflr Car 3th T7 8 hs 

Example. Fs * | S' 

Suppoſe that in the Fore-noon my Obſervation had been of 42 Degrees 
30 Minutes upon the Croſs Staff,-(or Quadrant) and of 16 Degrees 45 
Minutes upon the Compaſs; to wit, from the Flower-de-Juce Weſtward ; 
and that in the After-noon I obſerye the Sun at, the ſame Diſtance from my 
Zenith , and the ſhadow: upon: 3;:Degrees 15 Minutes of my Compaſs , 
likewiſe from the Flower-de-lace Weſtward ; for to know by that how 
much Variation - there is, I ſubtrat the 3 Degrees 15 Minutes of the 
Obſervation made in the After-noon from the 16 Degrees: 45 Minutes ob- 
ſerved -in the Fore-noon,, and tlie remainer is 193 Degrees 30 Minutes, the 
haif whereof is 6 Degrees 45 Minutes, to which, I aed the 3 Degrees 15 
Minutes obſerved in the After-noon , which makes 10 Degrees for the 
Variation , which is Eaſterly ,; ſince both Obſervations were Welterly, 
and the Flower-de-loce Eaſterly from it ; but if the Flower-de-luce (or 
North of my Compaſs ) had been Weſterly of both my Obſervations, 
(or both my Obſervations Eafterly from the Flower-de-luce which is the 
ſame) then the Variation had been Weſterly as many Degrees as I found 
it Eaſterly. : ef | 

S. What muſt I do, if I would make uſe of the Azimuth Compaſs for 
this PraCtice ? | | 

T. You muſt take care in preparing. it, that the ſhadow of the Thread 
falls dire&tly upon the ſtreight Line drawn in the middle of the Index,and 
alſo upon the very {lit of the Sight, keeping it ſo all the time that you 
are obſerving the Suns Altitude, (or Diſtance from-your Zenith) and when 
you have obſerved, look in the ſame time what Degrees-of the Compals 
the edge of the Index cuts from the Flower-de-luce, minding on what {ide 

S It 


Fa 
- *% fe x As 
beak m_ 


gk: are? "PI - DEP RIS.) 
5.33 3% i "I "IN - Ok RS - bes as 
” "uh R SE: : " » 4 ”=——_ «1 
; : F OT: +2 $33; F - W119 q 
Mi ” : - a s 74 Tr " 
WE 1, J 


ms. 
- 


— 


pk . 1] E a ot vt ® * %- a t , P _: "oY $4 4 > -_ $5 : 
*—— wkdPor oe WS» Un LI, I INT w if Uk ts 4 — _ _ Ty a 
© The Praffioal. Part of" Boox lik 
' +/\. {Y Fhe 'Frdctua t of > OOK. 


er os 


itisof to write it down, and ſo forth ; obſerving the ſame Rules inevery 
thing eiſe as you did with the firſt ,- inthe three precedent Examples. 

And Mete, that thoſe Obſervations are molt to be truſted to, which are 
made-when the Sun [is fartheſt from:the Meridian , ; provided: he: be: not 
Jo rear 4þ the Horizonas:;to ſuffer. apy. very. conſiderable refraction. 
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P'RmO-P. IX. 
©: -: Th find the Variation by the Scale and Compaſs... 
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*FHAT- muſt Ido to find the Variation by the Scale and Com- 
fr rd | 
:' F, You muſt firſt obſerve (with your Azimuth Compaſs) 

5. ©...» the Magnetical Amplitude of the Sun, and by the Fables of 

Awplitude you-muft find-the' Sun's: true Amplitude for that Day: For 

theie two things-being known , -you”may- with caſe find. the Variation 

(Cand:;which way it 1s) thus: | 

With the Chord. of 60 Degrees deſcribe a Circle, andquarter it with: 
two Diameters at Right-angles, at the Extremities of which write N for 

North, S for South ; Efor Eaſt, and W for Weſt; as-in this following Figtre : 

{Ehentake with-your Compaſs the trpe. Amplitude, and prick.it from the. 

Eaſt or Weſt Point as-the occafion requireth; prick;off- alſo the Magnetical 

Amplitade: , - then take the Diſtance between. the: Magnetical Amplitude 

__andtheNorth candifer it fronvthe true Amplitade Northward , and the 

Foot of the Compaſs: will fall in a certain Point, from which, if you draw 

a Line through the Center that-Line will repretent.the North and South 

' Lineof the Compaſs. or Magnetical- Meridian. and that way , that this 

Point Iyeth from- the North, 'that-way-is the: Variation, which is juſt ſo, 

much asisthe Arch Comprehended between the ſaid Point and the North.. 


"|, Exarnple. 1. 


Adinit that in-Latitude 46- Degrees. North , the Sun having 20 De- 
grces North Declination : I obſerve the. Magnetical Amplitude at Sun 
'Riiing to be-42 Degrees: from the'Eaſt, Northward z. and then would. 
know the Variation of the Compaſs. | 
Firft, with.the: Chord of 69 DegreesI deſcrivea Circle., and having 
quarter'd it as before directed, with the 20 Degrees Declination, and 
46-Deegrees Latitude; Ienter-the Table of. Amplitude, and find the true 
Amplitude to be 2g Degrees 39 Minntes-, which-I prick from E, the 
_ Ealt, Point towards the.North to G; and taking the. Magnetical Am- 
- Plitufe. 42 Degrees, I-prick that alſo from E, Northward to. H ;. then 
taking the Diſtance between. H and N, the North Point, I ſet one Foot 
af my Compaſs in G, the Point of the true Amplitude, and the po 
cing 
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being turned toward the North reaches to L, the Point to which the 
North Point of the Compaſs is direted, ſo that L, N, 12 Degrees 30 
Minutes, is the quantity of Variation, which is Eafterly ; becauſe L falls: 
towards E, that is, between the North and the Eaſt. 


Nj 7x, 


Magnetical Amplitude EE - 42 ©O0 
True Amplitude . ..... .. . . - - 29 30 


Varmbiel . . jo »| > > ++ + 00- 
Example. 2. 


Admit that in Latitude 38 Degrees North , ,the Sun having 11 De- 
grees Declination South , - the Magnetical Amplitude at Sun Ser, is ob- 
ſerved to be 35 Oereps from the Weſt Southward: 7 demand what 1s 
the Variation, and which way it is? | XI” £3 
Firſt enter the Table of Amplitndes with the Latitude and Decli- 
nation, as before direCted ; and you will find the true Amplitude- to be - 
14 Degrees: 1 Minute , which'being pricked from W, to-G; and alfo 
the Magnetical Amplitude'to H, as before-direted; the Diſtance between 
L,N, ſhows the Variation to be 20 Degtecs 59 Minutes to the Eaſtward, 
fromthe North; - frogs | 
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Magnetical Amplitnde  . 
True Amplitude : 


Variation . 
Example. 3. 


Admit the Latitude to be 43 Degrees North the "ma Declinati 
18 Degrees North, and the Magnetical Amplitude at Sun Riſing 8 De. 
grees 30 Minutes South, and it be required to find the Variation of the 


Firſt deſcribe a Gircle . as; before. direted, and having quartered. is 
prick the true Ample (which by the Table of Amplizodes is found 
ro be 25 Degrees) from E (the Eaſt Point) towards the North to-G.; and 
the. Magnetical eaſy woe mths Degrees 30 Minutes from E. Southard 
(accerding tothe Obſervation) to H, then taking the Diſtance between 
H; the on ry plitude:,: and, N. the taye Narth, fft.it from G 
Northward, and 1t will fall.on the Point L ,, then;meaſare the-Diftance 
l, Ny and yop will. ind Is to be 33. Degrees 30 Minutesfor the Variation, 
which is Weſtward, becauſe L falls between the North and the Weſt; 
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Magnetical Amplitude: TG I 8 46 
Troe Amplitnpae, add . .. |. ... \. 308”: 


rr EEE 30 Weſterly. 
b-44; 4 | 


Admit the Suns Declination to be 8 Degrees South, the Latitude 50 
North, and the Magnetical Amplitude at Sun Riſing 6 Degrees North , 
the Variation is required. | 

The true Amplitude by: the Table is 12 Degrees 30 Minutes from: 
the Eaſt Southward , becauſe the Declination is South. - | 


Magnetical Amplitude . : , . . * , 6 ©o 
True Amplitude, add . . . - « -,« 


_ Variation is Eaſterly J * 6 ob to 8 30 


D. AM. 


Example. 4+ 


CY 


D. AM. 


Example, 


I FR & ” o bank. my G 
FIRE We pe 4 IF Sh mY wo et  *; 2. > v3 [OVER ” :, is Se he RS : 
Tia BIR oo Oi 4 ir? br ee AF UP THF WE OPAL ES F * 


- 


_ 
— 


FIT. 


» .\/| + The; Praftical Part of. © 


Example. 5... 


Admit the Suns Declination to be 22 Degrees North, the Latitude 
45 Degrees North, and the Magnetical-Amplitude at Sun Setting 46 De- 
grees from the Weſt Northward ; the Variation is required. | 

Firſt by the Table of Amplitudes, you will find the true Amplitude to 
be 31 Degrees 59 Minutes , which muſt be pricked from the Weſt Point 
Northward, as-in the next Figure: Pon mult alſo prick down the Mag- 
netical Amplitude, as before direfted, and it will fall on the Point H, 
then take the Diſtance H, N, and placing one Foot of your Compaſs in 
G, (the Point-of true.Amplitude) the other, Foot will fall on L; whoſe 
Diſtance from N being meaſured, (upon:theLine of Chords) will ſhow 
that the Variation is 14 Degrees Weſterly, becauſe L falls between the 
North andthe Welt. $ 


Magnetical Amplitude . . . >. . . 46 oo 
True -Amplitude Subtracted . ,;... .'. 31 5g 


The Variation is Weſterly , , . . 14 g1 
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How to- obſerve the Variation by the Suns Amplitude 
Ortive and Occaſive 


- his Riſing ? 


8. OW ſhall'I obſerve the Variation by the. Suns Amplitude at- 
H T. The way to -obſerve the: Variation by: the Amplkude 


Ortive. of the Sun, (that is to ſay, at his Riſing) is firſt to pre- 


pare your Azimath Compaſs by turning the Center of the Index , right. 
over the Weſt Point of the Fly, and reCtifying 'it by the Lines within. 


the Box ,. to the Lines on the Fly,, as its-uſe ſhows you;; then whemr the 
Sun 1s one third part of his Diameter above the Horizon, (that is to ſay, 
when the Sun is ſo high above the Horizon , that the- Diftance between 
the Horizon and the lower Limb of the Sun, is equal to one third part of 
his Diameter,) look through the Sight and turn the Index to the Sun, 
untill you cut the Body of the Sun in the very midſt with the Thread 


ito two equal parts, and at. the: ſame time the edge of the Index. will. 


ſhow you the Degrees of the Suns Magnetical Amplitude , either Noz- 


therly, or Southerly : Then with the Latitude of the; Place, and Declina- | 
tion of the Sun that Day, find out the true Amplitude of the-Sun,, thus: - 
Look un the firſt Column of your Table of Amptitudes, for the Latitude . 
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of the place you are in, which we will ſuppoſe 46 Degrees follow that 
Line to the Right-hand , untill yeu are under the Suns Declination , far 
that Day, which we ſuppoaſe-18 Degrees, (to be found on the top of your 
Table) and there you” will find 23 Degrees 249 Minutes of Amplitude 
Ortive, that is to ſay, that in the'/Layitude%f fo.Degrees the Suns true 
Amplitude at his Riſing, is' 23 Degrees 47 Minutes, when his Declination 
is 18 Degrees. / * 7 $I 


- 


S. I underſtand now well enough how to find out the Arfiplitude , 
both Magnetical and by Calculation, but how ſhall F know by it how 
much Variation there is, and whether it be Eaſterly or Weſterly ? 

T. You may eaſily know it if you obſerve well theſe following Rules. 


Firf Principle. 
ARTICLE LI 


When you find by the Azimuth Compaſs , that the Sun Riſes oy goes down 0 
the ſame ſide that the true Amplitude is FE you muſt Subtratt the Magnetical 
Amplitude (or Degrees and e Minutes ferved with the Azimuth Compaſs ) 
from the true Amplitude found by your Table, or rather the leſſer frem the 
greater, and the Remainder will be the Variation. 


*VV* AT do-yon mean by,the Sun's Riſing or going down on the 


ſame ſide that the true' Amplitude 1s of ? 

T. 1 mean by the. ſame ſide when ( for Example) you find with the 
Azimuth Compaſs that the Sun Riſes or goeth down. from the Eaſt, or 
Weſt Northerly, when his Declination is North ; or elſe when he Riſes 
or goeth down from the Eaſt ,, or Weſt Southerly, when his Declination 
is South : But it is called the contrary ſide, when, for Example, the 
Sun Riſes or Sets4rom the Eaft, or Weſt Southerly, when his Declination 
is North; or elſe when he Riſes or goeth down from the Eaſt or Weſt 
Northerly , when his Declination is South. 


Example, 


The 2cth. of ay 1684. my Ship being then in. 50 Degrees of Lati- 

- tnde North, I obſerve the:Suns Magnetical Amplitude, as before taught, 

(that is to ſay, with the Azimuth Compaſs , when the Body of the Sun 

is one third part of his Diameter above the Horizon ) and find it to be 

37 Degrees 54 Minntes from the Eaſt Northerly , the Queſtion is how 
much Variation there is? 

To find by this Obſervation, how much Variation there is, I firſt 
look for- the Declination of the Sun in one of the following Tables of 
Declination, Cc. (in the 5th. Book) Calculated for that Year, and find 
that that Day at Noon, the Sans Declination is 22 Degrees North , 


then with the Latitudeand Declination , I ind by my Table of gy 
| | that 
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rhat. the' Sun's true Amplitude is '35 Degr 


and nevertheleſs my Compaſs ſhows that he Riſes at x7 Degrees 54 Minutes 
from the Eaſt Northerly : Therefore there muſt be ſome Error in the 


Inſtrument, which did not ſhow the true place the Sun did Riſe at, be- 
cauſe of the Variation; - which I find out',- by SubtraCting the 35 Degrees 


39 Minutes of the true Amplitude- from the 37 Degrees 54 Minutes 
6bſeryed with my Azimuth:Compaſs, and there remains: 2 Degrees is 
Minutes for the Variation. £01 | 


ARTICLE 10). ER. 

When you find by one Compaſs, that the Sun Riſeth:or goeth down ox the ſite 

- contrary to his Declination, you muſt add the Degrees and Minntes of yaur: 

Obſervation, to the Degrees and Auntes of the. Suns true Amplirulle "and 
the whole will be the Variation. 39 


| Example. 
"7. E Second of O#ober, 1684. my Ship being then. in. 46 Degrers 20 
Minutes of North-Latitude z I obſerve at Night the Suns ' 


tical-Ampſitude, (when the lower part of him was about one third part of 
his Diameter: above'the Horizon) and find it to be 3 Degrees 45 Minutes 
from the Weſt Northerly: The Queſtion is, how much Variation there 
is?- I Anſwer, ſince on the Second of Ottober the Suns Declination is 7 De- 
grees 43 Minutes South, inthe Latitude of 46 Degzees 20. Minutes North, 
the'Sun is to go dowvn at 11 Degrees 20 Minntes from the Welt Southerly; 
I muſt then-add both. Amplitudes together, (ſince they are on contrary. 
ſides) and. there will come 15 Degrees 5 Minutes for the Variation: © © 

S. ThisT underſtand, but I have often heard that it is difficult to know 
what ſide the Variation is on, therefore you will oblige me to inſtruct 
me well in that particular , that I may nat fall into the ſame Errors with 
thoſe that take one ſide for another? — = F | 

T. Your requeſt is very juſt, "and therefore will give ſome Rules con- 
cerning it, which muſt needs make very plain and ealie to you, 


4A 


Second Principle.” . 
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When by Jour ( Azimuth*)-Obſervation you find that the 'Sun Riſes nearer the 
Flower-de-luce, than the true Amplitude, it ſhows the. ariation'ss Eafterly. 


£xamplie. 


== E Twenty-ninth'of May, 1684. my Ship being then in 42 Degrees 
A of Latitude-North, I obſerved inthe Morning the Sun's Magnetical 
T | 


Am- 


t. the Sun's true Amplitude is 'z5 Degrees 39 Mimites, "which fipnifies 
thatthe'Sun is t& Riſe at 3 5 Degrees 39 Minutes from the E5ft Nort crly, 
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When ty: y 6 OR you find that the” Sun Riſes farther off from the 
i Orr e, than , tous, Amplituge, it ſhows the Va TY is Wi TTY 
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Example. 


peniber, 1684, my Si being then in 33: Degrees 
FE "atitude 3. I olive | In w/ ne the Sun's 
(W the.1o oN ermoſt part.of him was one third 
e_Hc z0n) and find. it 4 Degrees 15. 
> Queſtion 3 IS, how much Variation 


-:4ifwver... The.Suns D Lc jon the of rote: 1684. was. 4 De- 
Fig ; The Suos Mhjli I P litude Was 5 Degrees I9: 
Mipmtet, from $þe. Eaſt. > ; Witch 1 add to the 4 Degrees 1 5 

ntes obſerved d from the. alt s outher ecauſe they are,on contrary, 
fdes) and there comes 9 Degrees 34. Ts for the Variation, accor- 
ding to the Second Article of thefir(ſt Principle. 

Now to: know what. ſide it 1s on, I conlider that the 4 Degrees 15 
Minutes , obſerved from the Eat Sourperly z are further from the 
<  geary; than the 5 Degteces ig Minufes of ( true ) Amplitude 
BEAT the. Eaſt-Noxtherly ,. and roars 1 YT. that the, Yarlakign Is. 

EBrevs 34 Minutes. eſter! . i: mn 


Hy 4 « Eo ent. 


ph. _—  — — —#+\ A... ae ey er $3207 0A. $04ACS 42 Abad 0 hare 


COLALEETTEM 


inA 
ARTICLE. 


Fort ; fa thht the Sun 'toerh Howl nearer 


When by) our ( Azimwh  Compaſ 5 
Ir {ang rhe V, artatjon ts Weſterly, 


rhe 2 er-de-Thce than Wis -; 


( Me cotfaty rb bis Riff? ".) 
OY | 
TE Twenty elghth' of ole, [14-4 'my. Ship " Then in the 
Eititude of 46 Degrees North, I obferved act Tit r IN, Mag- 
netical -Amplitnde , (when his Wvermeltl ge w Foe g 
amerer above the Horizon, ) and! Dees 3s dtes fre 
the Weſt Southerly; the EB t ho Gets riſere is, atk 


ns: The Sul leclinaiabtethi that 45k Bethe 40 Akin 
er, The Sufts Decti 1s that DAy * $ 40 Miluites 
Erb Thin by it. and the i priipo fed wok: "* RE he's ors tree Am- 
pliritde is 24 Deprees'23 Minures TY ty, fro! 

[ Subtraft'th&rs Degrees 26 Mini ED rmptruce, 

Ae es bi he Tithe dc) ab the ihder [5 grees's Mihbtes 
a Yariartt 

' Now 06 Kiibw What A&-it 3s df," Tl & Ende x that be. #1 Degrees 4 29 
Mittafes: 15 ivh with 'rh&-Cdmp4 » £ Sts - 

nearer the Flower-de-luce than _ 24 Degrees 23 a of fie 
tude from the Weſt Snutherly ; and ſo I conclude that the Variation is 
11 Degrees 3 Minutes Weſterly:” S—_—_ 


EL 
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When by your Compaſs you find that. the Shn beth 4o further from the 
Flower-de-luce {o__ his true 4 tht Variation &þ Eafterty. 
| m 


E ; {A 


"7" Twenty ſixth of 4 4 1884. ad in the Latitude of 30 
Degrees Not th, 1 Ger e in the Evening the Sun's netical 
Amplitud: (when he was yet one third 6f his Diamgfer above the Hori- 
zZon) and find it to bes. Degfees 15 Minutes fro 
the Queſtion is, how much Variation there is,/4nd what ſide it is on? 
Anſwer , The Sun's Dei ay 6 Degrees 30 Minutes 
—_ I find 7 it, and the po roſed Latitude, that the rw ( 


age & a Deere; Weſt, Northesl 
SP EN Pe 


85tion, br te 
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Now to know what. ſide it is on, I conſider that the 3 Degrees 15 
Minutes ebſerved from the Weſt Southerly, . are further from the Flower-. 
de-luce than the 7 Degrees 3o Minutes of true on ng from the Weſt 
-- rg , and therefore the Variation is erly 10 Degrees 45. 

inutes. ' 

S. What do.you mean by agnetical Amplitude ? 

T. I mean that Amplitude which I did obſerve with the Azimuth Com- 
paſs; but I call true Amplitude that which is found out by your Table of 
Amplitudes,, becauſe by. it is found the true Point or Degree and Minute 
of the Horizon that the. Sun is to Riſe or Set at. 

S. I underſtand now how to find the Variation by the Sun's Amplitude, 
but I am. not ſatisfied why I muſt not obſerve the-Sun's Magnetical- Am-, 
Plitude, "untill the Sun is one third of his Diameter above the Horizon, 
therefore Pray give me ſome Reaſons for.it., that I maybe. convinced of. 
the Error of thoſe who obſerve the Amplitude when the Sun is at the 
Horizon without allowing for the RefraCtion. 

\ T. Itis very fit that you ſhould be ſatisfied in it, fince it.is ſo contrary. 
to the Practice of. many Pilots whoſe Error is caſie, to. be proved; for i 
it is certain. that the Sun appears at the Horizon when he is yet under it., 
(as we are well aſlured, not only by the Obſeryations of all the famous 
Aſtronomers, but_ by the Hollangers own experience in their Voyage to 
Nova Zembla, 'as-you have already read: )..It is.as certain alſo that there. 
is an Error in the Amplitude obſetved whien the Sun isjuſt at the Horizon,, 
( without allowance for the Refrastion ) becauſe-the Sun then appears in | 
another Azimuth or. Vertical Circle, than that he ſhquld Riſe at, which: . 


to Demonſtrate. to' you + ſuppoſe that the Line A'B is the Horizon, and: 
CD tiic Parallel the'Sun is in, and ſhould Riſe at T, ſo that F being the 


\. 


. 


Py EE TY 


fraCtion cauſes in the Amplitude both at Sun Riſing , 5 'W 
and Setting ; the uſe of it is.caſie, for you ſee by it . | 10 _- 
how many Minutes the RefraCtion increaſes the Mag- | 15 8 
netical Amplitude , when obſerved on that ſide of 20- | 16 
the EquinoCtial the Sun is on, and diminiſheth it | 25: 4. 
when obſerved on the contrary ſide, as you will .| par D 
on nnnfngettÞ 25 Þ 
Example. pon _ 


© te Nl ae he 
\ 
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true Eaſt Point, his Amplitude ſhould be F T, but the Sun being yet nnder 
the Horizon in S, he will appear in R, becauſe of theRefrattion, and 
his Riſing Amplitude will be F R; that is-to ſay, the Refrattion will 
make him appear nearer tne-North: Therefore to- Correct that Error 
which is ſufficiently proved , you muſt obſerve the Magnetical Amplitude 
when the Sun 1s about one third of his Diameter above the Horizon , 
except you be near the Equinoxial, for then you- need not, becauſe he 
Riſes ſo Perpendicularly above the Worizon that the RefraCtion (1n thoſe 
parts) cannot cauſe any ſenſible Error, though the Amplitude be obſerve& 


when: the Sun 1s juſt. at the Horizon ; but it is- not ſo where the Sphere 


is Oblique , or-at any-Diſtance from the Equinoxial, for that Error be- 


comes the more Conſiderable the further we are from it, and therefore 
muſt be Corrected either by obſerving your Amplitude when the Sun is: - 
one third of-his Diameter above the Horizon, or by the Supputation of - 


the Arch TR, which may eaſily be done by thoſe who underſtand Trigo- 


nometry and the uſe of Signs. or Logarithms , for the little Triangle- - 
T-R S, .may.be taken for a Right-lined Triangle, its ſides being but 
of half a Degree; now in the Triangle ERS, the Angle R, is a Right- - 
angle, fince the Azimuth makes Right-angles with the Horizon.,. the-:: 
Angle S T R, is equal to that which the Equator makes withthe Horizon, _ 
that is to ſay, equal to the Complement of the height of the. Pole "3h 
and therefore the Angle T SR, will be equal to the height of - the-._ 
Pole; the Arch SR, is according to Ticko of 34 Minutes for the Sun, . 
. but we will take but 30 in part becauſe of the Parallax, ( which- 
muſt be Subtracted from it ).and ſo it may. ſerve as-well for the Stars as- 


for the. Sun; ſay then, As the Sine Complement -of . 


the beight of the Pole, ts to the Sine of the beight of j T,,1- Amphmdl © 


#he Pole : So is the Sine of 30 Minutes, tothe Sine of - | ende,. Refr aftion, 
the Arch T R:. But this being too hard for a beginners. h5<<=(Minares 
I give you here a Table of the Error which. the Re. |—<SE<}.! *1- 


Admit that the Sixth of ay, 1684..your Ship pn 39 | 
being in the Latitude of 45. Degrees North, you 55 43. 
obſerve in the Morning the Suns Magnetical Ampli-. | 60 | x1 
tude, when the Sun is juſt at the Horizon (that is | 65 ID. 57 
to ſay, when the Sun is-divided by the Horizon into 70.7 8 
two equal parts, one half-being Þve it and the 75 11 52 
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.other under) and find it 22 Degrees from the Eaſt'Northerly ; to Cor- 
ret the Error which the Refraction cauſes in your -Obſervetion , look 
in the firſt Column of the precedent Table for 45 Degrees, ar inthe ſame 
Line you will find in the Column of the RefraCtion 30 Minutes ,, which 
*being SubtraCted from 22 Degrees, the remainer 21 Degrees 3o Minutes 
1s the true Magnetical Amplitude, lince the Sun's Declination is North, 
and your Ship is in North Latitude; but if the Sun's Declination had been 
South, you muſt have added it to your Obſervation, becauſe the Re- 
fraCtion then would have leflen'd your Magnetical Amplitude zo Minutes ; 
that isto ſaY3,gwhile you are in North Latitude or the contrary fide of the 
Declination;; for when the Latitude you are in, and the Sun's Declina- 
tion are of the ſame Denomination , you mult always ſubtract what your 
'Tableſhoweth, but when they are of contrary Denominations', ' you taut 
.add it to your obſerved Amplitude. Thus, . the Amplitude” maſt be 
Corrected, if your Obſervation be made when the Sun 1s one half above, 
and the other half below the Horizon. But if the Obſervation be made 
when his lower Limb is about one third part of his Horizontal Diameter, 
-Cr a very little more, ſuppoſe elevenor twelve Minutes above the Horizon, 
there needs no CorreCftion , becauſe he is rarfed to that height above the 
Horizon, by the exceſs of his Refraftion above. his Parallax, fo that his 
true place is then inthe. Horizon. For hisJower Limb (beingnor inthe 
Horizon, but a little above 1t) is then raifed almolt 3o Minutes, or about 
28 or 27 Minutes above its true place z and conſequently, if there wete 
no Refraction nor Parallax would then be. about 16 Minntes below the 
Horizon, and ſo the Center of the Sun whicb'is about 16 Minutes higher, 
would appear juſt in the Horizon. If you: will make your Obſervation 
by the Sun's Perpendicular Diameter, ( which may perhaps be thonght 
ſomething more caſie ) you muſt .make it. when the Sun is almoſt half” or 
about half that Diameter above the Horizon, becauſe that Diameter is 
a little ſhortened by the Sun's RefraCtion. | 
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ly, according to his Declination; to 
wit, fromone Degree of 1 Latitude, to: 
thirtyfiv e Degrees of Latitude. 
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47. 0 The Draffical Part.of Bdoxrlil, 


.F Believe I underſtand already the Uſe of this Tabte jy what you 
| have already faid of it, however to be the mote! pexiett in ic, you 
F wilt do well to give me ſomemore Examples... ' ',.. - + 
1 TT. Before I give you any' Example , 1 muſt remember you that 
on the top of your Tables is ſet downthe Sun's Deckinftzon > and, inthe 
- firſt Column on the Left-hand of each page the-Degrets of Lazirude, for 
| Ubat bejng Known there will be nodifficutty ro find ont; the Amplitude... | 
r.< 222.80 >, rene. omit 
: '*- \ The: Sun's-Declination-being-16-Degrees, South 5 /0ur li 5 bein 
- --- the Latitude of 43 De North the H | clans MAD being 
---+-... .anees and Minutes the Sun will Rife<Or Set) Diſtant from the Equinoxial, 
- (+. +orffromthetrue EaltXor Weſt) Point of the World, whith is the ſame ;, 
"firſt look in the firſt Columty for 48 Degrees of Latitude, then ſeek for 
your 16 Degrees of Detlination-on the'Fop of your 'Table, and under 
x6, your Declination, and againſt 48 your Latitude, you wilt find 24 
Degrees: 16 Minutes, andJo, much. will the Sun Rile (in that Latitude 
and Declination ) from the 'trae Eaſt .Sourherly., , and Set alſo at the 
fame Diſtance fromthe true Weſt Southerly , -becauſe his-Detlination is 
South.. MER: © 4 | | 
S: How ſhall I find out the Amplitude when the Latitude is of De- 
grees and Minutes ? j- 
J{ In that cafe you mult find the Amplitude of the Latitude given 
(without Minutes) as before ; and likewiſe the Armplitude of the Lati- 
tnde that: follows hext under it ,'then Subtract the'leſſer Amplitude out 
of the greater, andfromtheir-difference, (found out by the Subtraction) 
add 'to the laſt 'Amplitude proportionadly to the Minates that ave over 
and above the Degrees of Latitude z, to wit , Three Quarters.if it be 45 
Minutes, Two. Thirds if it be 40 Minutes,. Half if it be go Minutes, 
One Third if it be 20 Minutes, a Quarter if. it be 15 Minutes, a Fifth - 
if it be 12 Minutes, a Sixth if it be-.10 Minutes, and 1o of the reſt : 
Or elſe ſay, (by the Rule of 'Three;) /f 60 Mimutes that a Degree contains 
| ow fo many Minutes : ( Found by the Difference of the two Amplitudes : ) 
Vhat will the Minntes fond with the Degrees of Latitude give ? And thereby 
you wyl ſee what muſt be added to the leaſt Amplitude. - 
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| | Exam. | z An = 
Suppoſe that the Sun's Declination is of 1 5 Degrees North, and your 
Ship is in the Latitude of 48 Degrees 3o Minntes North ; the Queſtion 
is » / how-many Degrees and/ Munmres the 'Sun will Riſe fromthe Eaſt , 
or Set from the Weſt, (which is what we call Amplitude? ) 
- Arfw. Look firſt for the Amplitude of 48 Degrees, in the Column of 
15 Degrees bf Detlination, which according to the precedent Direttion 
you will find to be 22 Degrees 45 Miavtes, took alfo for the Amplitude 


- of the Latitude that foHows next under ic; to wit, that of 49 Degrees, 


which you willfind to be 23 Degrees r 5 Minutes, from which SubtraQting 
the leaſt Amplitude 22 Degrees 45 Minutes, there remains 3o Minutes. 
for the Difference , now becaufe that belides'the Degrees of Latitude , 
there is 30 Minutes, which are the half of a Degree, take half of the 30 


Minutes of Diffenence, which 4s 15 Minutes; cr elfe fay, (by the Rule 


of Three ) If 60: Mimes (contained betwen 48 and 49 Degrees) gives 
30 eMinmes of Difference : How many will the 30 Minutes (which are 


* over and above the 43 Degrees of Latitude) give? And you will find it 


15 Minutes, which being added to the leaſt Amplitude, viz. 22 De- 
grees '45 Minutes , you-have 23 Degrees for the Amplitnde of 15 De- 
grees of Declination, and 43 Degrees 3o Minutes of Latitude. hoo 
S. How ſhall I know wirnt fide the Amplitude is on ? - Fad 
T. You may ealily know it by the Sun's Declination, for the true 
Amplitude is always on that fide that the Sun's Declination is. on, andi 
therefore in this laſt Example the Amplitude is Northerly,. becauje the 
Declination is'North. '' cp ne 
S. What muſt I do-when the Minutes are with the Degrees of Decli- 
pation, and not with the Latitude ? : S 
T. In that caſe you muſt not take the Amplitude of two different De- 
grees of Latitude as in the precedent Example , but you muſt rake the. 
Amplitude of two Different Degrees of Declinationz to wit, that next 
to the firſt on the Right-hand, as you will eaſily underſtand by this 


Example, 


Admit, that the Snn's Declination is 20 Degrees 45, Minutes South”, 
and that my Ship is in the Latitude of 36 Degrees North; the Queſtion 
is, how much Amplitude the Sun hath , and what fide it is on? 

Anſw. T look frſt for the Amplitude of 36 Degrecs of Latitude and 
20 Degrezs of Declination, which I find* to be z5 Degrees 1 Minute, 
and the next to it ( in the Column of 21 Degrees of Declination) is 26: 
Degrecs 18 Minutes, from which I Subtract the leaſt Amplitude 25 De- 


 grees 1 Minute, and there remains x Degree 17 Minutes or 77 Minntes: 


tor the Difference; now becauſe the 45 Minutes which are: over and 


above the 20 Degrees of Declination., are Three Quarters of a De-. 
gree 3; 
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-gree; Itake the Three Quarters of 1Degree 17 Minutes, or 77 Minutes, 

-of - Difference which is 57 Minntes 4, or elſe I fay, by the Rule of 
| Three If 60 Minutes giveth 77 Minues Difference , What will 45 Ain, 
give? And there will come 57 Minutes 4 which muſt be added to the 
leaſt of the two Amplitudes 25 Degrees 1 Minute, and there will come 
25 Degrees 58 Minutes +, for the required Amplitude which is Southerly, 
becauſe the Declination is South. + thay | 


S. You have.made me.underſtand this pretty. well,. but pray give me 
an Example with Minutes both to.the.Latitude and Declination,  _- 

- T7; I will, for an Example will be much. more intelligible than any 
diſcourſe I could make about it , and therefore mind well this Quettion, 
becauſe it is harder than the former , and yet.as necellary. 


E xample, 


Adrait that the Sun's Declination is 22 Degrees go Minntes South, 
and my Ship in the Latitude of 46 Degrees 35 Minutes North; the 
Queſtion is, how many Degrees and Minutes the tun will Riſe or Set 
from the Eaſt or Welt ? | | 
' Anſw. Firſt, I look for the Amplitude of 46 Degrees and 47 Degrees 
of Latitude, in the Column of 22 Degrees of Declination, where 1 find 
it to be ;2 Degrees: 38 Minutes, and 33 Degrees 19 Minutes, which ye- 
ing SubtrzCted one from another, (the leiler from the greater) there will 
remain for the Difference 41 Minutes, of which I tzke the Third and 
the Fourth, becauſe of the 35 Minutes over and above the 45 Degrees 
of Latitude , which are the Third «n4 Fourth part .of .a Degree , 
which being taken out of the 4 1 Minutes of D'fference, comey 23 Minutes 
55 Seconds; or elſe I fay, by the Rule of Three, If 60 J4nutes give 
41 24inues Difſerence, What will the 35 Minutes (which are over and abore 
the 4.5 Degrees of Latitude ) give? And there will come 23 Minutes \ 5 
Seconds, which I add to the leſſer Amplitude 32 Degrees 3 Minutes, and 
there will come 33 Degrees 1 Minute 55 Seconds ; bur. becauſe the $e- 
conds are above 30, I neglect the Seconds and reckon a Miuute for them, 
and ſo 1 make it up 33 Degrees 2 Minutes. Next I look for the Am-- 
Plitude of 46 and of 47 Degrees of Latitude, under 23 Degrees of De- 
clination, where I find it to be 34 Degrees 14 Minutes, and 34 Degrees 
57 Minutes, which I ſubtraCft one from another ; to wit, 34 Degrees 1 4 
Minutes from 34 Degrees 57 Minutes, and there remains for the Diffe- 
rence 43 Minutes,of which I take the Third and che Fourth,which comes to 
25 Mirvtes 5 Seconds, or elſe I ſay, by the Rule of Three, 1f 60 Mines 
give 43 Minutes Difference, How many AMinntes will the 35 Anmmes ( of 
Latimac ) give? And there will come 25 Mir.utes 5 Seconds as before 
bur -becaule the Seconds are under 30, I negicct tiem, and ſo there 
remains 25 Minutes, Which being added to the leaſt of theie two laſt 
Amplicudes, 1X. 34 Degrees 14 Minutes, there will come 34 Degrees 
39 Qinutes. Then I Wubtraft one from another z that is to ſay, the rwo 

; Am- 
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' Amplitudes found: for the Latitnde of 46 Degrees 23 5 Minutes, and for 
22 and 23 Degrees of Declination; to wit, 33 Degrees 2 Minntes from 
34 Degrees 39 Minutes, and there will remain for the Difference 1 De- 
gree 37 Minutes. or. 97 Minutes, whoſe half 48 Minutes muſt be added 
to the leaſt of theſT two Amplitudes ;.to wit, that of 343 Degrees.2 Minutes, 


and there will come 33-Degrees 50 Minutes, that the Sun will Riſe and. 
' Set from the Eaft or Welt Southerly, as was required. F A 


— —_y—_——_D_—_ 


P'R O'P.. XIT. 
How to obſerve the Variation at any Time of the Day. 


S. OW may the Variation be known at any. Time of the.Day. 
T. This is done by the Sun's Azimuth, which you-may find 
out by the Sun's Declination, the Complement of the Latitude; 
and the Sun's height. | | 
\ S. Is it to be found by. Numbers? | | 

T. Yes, and chiefly by. the Logarithms,, and therefore I" would 
have paſſed it. by , as being too hard for a beginner , but thar. 
did confider- the excellency of the. Azimuth. to find :out the Variation, . 
for which uſe I can recommend it to. you above all the precedent Practices, 
when you come to underſtand the uſe of the. Logarithms , which in a 
ſhort-time I defign to render very caſte to you. 

S. ſince the.uſe of the Azimuth is of ſuch excellency for: the Variation, 
you will do well to ſet it down however, for-although 1 da not at preſent 
priderſtand the uſe_of the Logarithms, E-may hereafter, -and. in- the. mean : 
time it will be neceſſary. ts thoſe who underſtand it already.; thercfors 
pray tell. me what is the firſt thing I.muſt know , to find. out the. Sun's 
Azimuth ? : | wok ra, 

T. You muſt. firft know the Sun's Diſtance: from the neareſt Pole to - 
you, which you. may. eafily da by -his Declination ;. as for Example., 
ſuppoſe that-your Ship is in Latitade North , and the Sun's Declination 
is 14 Degrces:30 Minutes North, and you will know his Diſtance from 
the neareſt Pole to you, (which is the North Pole,) SubtraCt 14 Degrees 
30 Minutes of North Declination, from -go Degrees the:Diſtance ot the 
Pole frent the Equinoxial, and the Remainder:75 Degrees 30 Minutes, , 
3s. the Sun's Diſtance fronrthe North Pole; - 91 po opt 

S. -Muſt:I. atways Subtract the:Sun's Declination from 90 Degrees: to. 
tave tis Diſtance: from the Pole ? | 

PT. Yes, when the Latitude and the Sunis Declination- are- cn=the: ſame 
fide of the Equinoxiab,. but when they are of contrary ſides, (as for Ex-. 
ample, when your Ship is in Latitude North, and the Sun's Declination : 
15.South,) in that caſe you muſt add the £un's Declination to-go Degrees; . 
and the whote will be the Sun's Diitance from the neareſt Pole ts you ; 
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which you muſt" fer down with the it of the. Latitude, and 

the Complement of the Sun's height , and theſe Three Sums being added 
together, take half of their Sum , jj na which halfSabtract the Diſtance 

_-6f the. Sun from the Pole ,- and the CF my by eps we Call the 


Difference : "Then Tay, Res 


1. es the Radim, Y 10% 3 15 nc. £ 
is to the Complement of the Letiends; ; 

So the Complement of the Sun's _ 
to a fourth Sine, 


&5 8 


2. Wo this fourth $140, TO : 
is 40 the Sine of the. half Sint ; $-+5e | TOY bo: 
So 3s the Sine of the Difference 
't0: a ſeventh Sine. non = 


Unto which feventh Cine, if you add the Sine of __ Degrees R half that 
Sum will be the Sine of an Arch, the double of whoſe Complement is 
the Azimuth from. the neareſt Pote to you, but if you would reckon the 
Sun's Azimuth from the furthermoſt Pole from you, or rather from -that 
part of the Meridian which marks our Noon, as we will do here, you 
muſt Subtract . it from 180 Degrees, and the Remainder will be the 
Diſtance fromNoon, or from the further Pole from you, as you will 


better underſtand by the following 
E romple 


——— CCS 
a eee he are a OO OTOD I 
4 05m 
' 


- In the Latitude. of 46 Degrees 30 Minates North, hy Sun's Decli- 
mation being 1 3 Degrees 50 Minutes North, And his height i in the Morn- 
ing 42 Degrees 3o Minutes: Idefire to know the Sun's Azimuth; There- 
fore I SnbtraCt the Sun's Declination 13 Degrees - Minutes from 90 
Degrees, and there Remains 76 Degrees 10 Minutes for _ Sun's Diſtance 
from the neareſt Pole, which1 fer down thus, TH IS 


Complement of the Sun's Declination 76 Deg. fo) Min, 


_ Next, I Subtract the Latitude 46.Deg. 30 Min. from go/ 
Degees, and the Remainder 43 Deg; th A Is has Ree - 463 0 
plement of the Latitude i 


" Mlike manner I'find out the Cadet: of is Sun's height 47 30 
AS .. . 165 m 

- The half Sum .. . . *$ Þ 

"The Di Cnc between the half Sum, and wo _— . _; 
ment of the: Sun's Declination . . . . . "0 WOE Oh 


dy 


Analogy 


TD WW 
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12. Analogy by the Logari ichms. 


| (1. ) es the Radium ( or Sine of go Degries) . . , . 10,0c00000 


"6£ r0 the Since Complement of the Latitude. 44* —_ ; 9.8378 123 
So is the Sine Complement of ths Suns height 47 30 , 998676309 


* o@ the fourth Sine. . + + +» +» » + +» +» » Fg,Y054431 


( 2.) ef: chat oo} IRS IE” 9,7054431 
#s ro the Sine of the half Sum $3* 35% , . , . 9,9972508 
So 3s the Sine of the Difference 7 25 . .. , . ——— 


| ——_— 


| n 2,  r9,1081434 
. ' ms 
| 4.) a ſeventh Sme RET EEY Be Jo HY III TO 9,4027003 


— 


To which 1 add the Radius . - « . . : '- . 10,0000000 


The Sum "whereof is . + © - - . +. » X9,4027c03 
The Half of the Sum 1s . * . © dS - ” » - . 957013501 


| Which is the Sine of 30* 11', whoſe Complement is 59* 49', the double 
whereof is 119* 38', for the Sas Azimuth from the North. | 


Example 2. 


In the Latitude of 38 Degrees 30 Minutes South, the Suns Declina- 
tion being 18 Degrees 48 Minutes South, and his height in the Morning 
45 Degrees 44 Minutes ; I deſire to know the Sun's Azimuth? According 
to the precedent DireCtion, I ſei down the 

| D. AM. 
Complement of the Sun's Declunation . , . . 74 32 


Complement of the Sun's height . . . . . . 44 14 

The Sum . . . 166 56 

The hatfSom . . . 83 2$ 

The Difference  » « 12: 16 

Analogy by te Logarithms, | 

{ +-eb he Rl i oo oo cn 10,0020000 
. #5 to the Sine Complement of the Latitude 51*30'.. . 9,89 35444 
 _ So is the Sine Complement of the Sun's height 44. 15 . + 9,8437250 
#0 8 fourth Sine , - 5 0 + o ©» 5 X947372694 
X Take 


__ 


. The Prafiical'Part of -* Bobx-HF; 


Take notice, that I cut off the Unit for the Radius, which muſt be 
Subtratted from this laſt Number , and the Remainer is the fourth. Sine 
required, which is 9,7372694- | i ns 
( 2.) es that. fourth Se . , « « «© «© < <2 «'' 1947372694 


is to.the Sixe of the half Sum 83* 28 . png os 3 9,997 1704. 
So 3s the Sine of the Difference 12 16  .. © « +» 4: 9,3272811 


| : LICE | 394324451 $ 
ro a ſeventh Sie . . «+ i © a » , 95871921 

To which I add the Radius by ſetting down an + 
—_—— —__» -.--- =... 
Whoſe half is the Sine of 38* 26! 230”. . © .. « 9g,7935910 


. T9,5871821 


Whoſe Complement is 51* 33' 30” 
Which being doubled 51 33 30 


The Sumis . . 103 ©7 co. that is to ſay , .103-Degrees 


7 Minutes for the Azimuth from the South, which being Subtracted from- 
x80 Degrees, there Remains 76 Degrees 53 Minutes, that the Sun is 
Diſtant from the North , where now it is Neon, contrary to thoſe who 
are in Latitude North, whoſe Noon is Southerly : But if you would know 


\ the Azimuth: from the Eaſt or Weſt, Subtract go Degrees from 1043 De- 


grees 7 Minutes, the Azimuth from the South , and the remainer 13 De- 
grees 7 Minntes, is the Azimuth from the Eaſt or Weſt Northerly. 


Example 3. 


In Latitude of 48 Degrees 20 Minntes North , the Sun's Declination 
being 21 Degrees 42 Minutes South , and his height in the Afternoon 34 
rees 40 Minutes : I deſire to. know the Sun's Azimuth? I-add the 
Sun's Declination 21 Degrees 42:Minutes, to go.Degrees, (becauſe the 
Latitude and Declination are on contrary ſides of the Equinoxialy which 
makes 111 Degrees 42 Minutes, for the Sun's Diſtance from the North 
Pole, which is the neareſ} Pole to me: So I ſet. it down in this Order : 


- : 7 A 

The Sun's Diſtance from the North Pole . . . . 111 43 

' The Complement. of the Latitude ..' + - - - 4 40 
The Complement of the Sun's height . . . . . . 55 20 


The Sum ., . 208 42 
-+.The Half Sum . <-..194 21 


The Difference :. .. 4-3 
| Analogy 


nad y_ =” bh. ..4 = 


lin, 
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Analogy by the Logarithms. 
(1, 000A 5 es ee 


#5 to the Sine Complement of the Latitude 41* 40! } 


* + |. 10,0200008 
. 9,3822688z 


$045 the Sine Complement of the Sur's beight 55 29 7; 9,91 51228 


"TE NT TT” 


( 2.) As that fourth Sine , . . . . . . 
.. is to the Sine of the half Sum 104* 21' 


So is the Sine of the Difference += 21 


_ to a ſeventh © SOROS 


+: e þ JO en 


997378111 


» 9,9862340 
MES 9,1069729 


19,093206y 
» »- 943553958 


To which I add the Radius (or Sine of g0 Degrees ) f 


by ſetting an Unit before it, thus . . . 


Whoſe half is the Sine of 28 Deg. 26 Min. 


Whoſe Complement is, 61* 34' 


- Which I double . . 61 34 


5 % " 


The Sum 123 o8. 


Azimuth from the Welt (or Eaſt) Southerly. 


S. How do you know the Yariation by the Azimuth ? | 
T. The Variation is known by the Difference between the Sur's Azimuth, 
and the Magnetical Azimuth, which having been explained to you already 


I ſhall onl 


When the Sun's Azimuth, is on the ſame ſide or Denomination of the Mag- 
xetical Azimuth , you muſt Subtrat# the lefſer Azimuth from the greater , 


ligible. .'. 


Firft Principle. 


and the Remainder will be the Variation. 


X:3 


 - « 19,3553958 
96776979 


for the Azimuth from 


8 WT" 4 | 

the North , which being SubtraCted from 180 Degrees, (the Diſtance of 
the North:from the South) there remains 56 Degrees 52 Minutes, that 
the Sun: is'Diſtant from the South Weſterly , which is the required 
Azimuth. : But if you would know the Sun's Diſtance from the Weſt, 
(or Eaſt) Subtra&t go Degrees from 123 Degrees 8 Minutes, the Azi- 
muth from the North, and the remainer 33 D 


egrees 8 Minutes, is the 


y give you theſe few DireCtions, to render it the more intel- 


Example. 


kX Mt hart tr + 
—— : mrs; 
<< ian, 4 IV 4. > _ 


—— 
o—— > 


"I 
'Y —w——— ape 5 a 


CE, DADE > oy nnh 
en DE Pe pranmenr ns 3 


—_ ot 


OO —_ 


” 


The Prafiical Partof  Boox W. 


Example. 


Admit the Sun's Azimuth to be 32 Degrees from the South Eaſterly, 
and the Magnetical Azimuth to be 43 Degrees ry Minutes, alſo from 
the South Eaſterly.. You muſt Subtract the 32 Degrees of the Sun's 
Azimuth (becauſe it is the leſſer) fromthe: 43 Degrees 1 5. Minntes of the 
Magnetical Azhmuth ; and the 11 Degrees 15 Mittates remainifg, is the 
V ariation. D 
' The ſame is to be dore when both: Azimnths. ate from the South. 
Welitez}y z or from the North Eaſterly z or from the North Weſterly. 


Second” Principle. 


When tbe $171”; Azimuth and Aagnetical Aztimuh are of contrary ſides, or 
Different Denominations , you muſt add them beth together , and the whol: 
will be.the Variation, 


Example. 


Admit that the: Calculated. Azimuth of: the Sutt is. 4 Degrees from: thie- 
South Weſterly , and the Azimuth by Obſervation is 5 Degrees from the 
South Eaſterly , to find ont the Variation you muſt add them bath toge- 
ther, Cfince-they are of- Different Denominations) and there will come 9. 
Degrees for the required Variation.. The ſame 1hwit be done if theSan's. 
Azimuth was from the South Eaſterly, andthe Magneticat ASimuth-from. 
the South Weſterly ; and the fame is to be done from the North; fot- 
xf one was from. the North. Eaſterly,, and the other from. the North 
Welterly, you are to add.thein both-tagether, and. their. Sum; will bo the. 


Variation... | 


S. How ſhall I know what ſide the. Vatiation 1s.0n;. that is to ſay, 
when it is-Eaſterly. or Weſterly. _ 
T.. Well. enough, if. you-mind well theſe following Direftions.. 


ARTICLE.HF 


xpur Ship being in Latitnde North, if you obſerve (in the Morning ) the Map. 
netical. Azimuth, to be nearer the South. than the Sun's Azimuth ; the Va-- 
ziation is Weſterly. - : Ay | | 


| Example. 


Dmit the Magnetical Azimuth in the Fore-noon-t6 be 3 Deprecs. 

; A from the South Eaſterly, and the Sun's Azimuth” 10-Degrees 39 

" Minutes alſo from the South Eaſterly : And Iwould know the Variation 
and. what fide. it.is on?: in | 


Firſt 


rol, NAFTO 1TTo 


o_/ HR 


Firſt I Subtraft the 5 Degrees from 10 ok 38. Minutes, ( ſince 
both Azimuths are on the ſame fide) ard the Remainder 5 Degrees 38 


Minutes is the Variation, then conſidering that the Magnetical Azimuth, 


is nearer the Sonth than'the Sitn's A'zittiuth; 1 eohelitde that the Variation 
xs Weſterly 5 Degrees 38 Minotes, (or half a Point of the Cthpabs) as 


was required, 


> Si4, ARTICLE: I... | 


If you be in Latiniete North , and you obfervie in the Morning the Mpgnerical” 


Azimuth ro be farther from the Somh rhan the. true Azininth, the Variation 
is Fafterly. ET | 
AxTIens nf. 
Feing in Latinide North, if you obſerus in the Afier-noon the Magnevical 
Azimnth to be nearer the Sonth "RY thantht San's Atamath, the Kari- 
_ meſon 35 Bafterly.. _ 
\ 0 ART EGLE I” 


If in the After-noon being i in Latitude North , - You #ſerve the Aageetival 
Azimuth further from the South Weſterly, than the Sun's Azimuth , thes 


Farjation is Waſher 
| "ARTICLE. * 


% yowbe in- > Kent Tous, and you obſerve in the Morning the Magnetical 
Azimuth to bs nearer. thi Nonwth Eafferly than the Suiis Azimwth , the 
Variation Fs Eafterly. © 

b. ARTICLE V.I. 


"7 in the frins Latirudhi you 0bferve it rhe Jarnlig the Magnaieal Aztinurd. 
ro'be further from the North Eofterh ». than the. Sun's Azimuth. , the: 


#9 ardation Is. Weſterly. . 


] k 


EY A FEELS. 711 


Feing je  Etionily Seb, if you. obfeove in the o-res the Afianvical? 
Azimuth to be nearer the- North ( Weſterly ) than the Sun's Azininth, the. 


Kariation is Weſterly... 


K.R&- 
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1+ 2: a ed am it Sendo? 1 Dn 
Azimuth, to be further fromthe North Weſterly than the Suy's Azinnak, 
the Variation is Eaſterly. 75 156 


j 


S. What Compaſs do you Cornſel me:to make uſe of, to obſerve the 


(Maegnetical) Azimuth ? 


T,” The ſame Compaſs: with whickyor-were- taught to obſerve the 
Variation at Noon: Firſt, becauſe it is very eaſie , and Secondly, becauſe 
you may Stecr by it, it being much better to Steer by the ſame Compaſs 
with which you have obſerved the Variation, than by any other # becauſe 


of many accidents that commonly happen.to one Compaſs, more than to 


another. 

.S. How ſhall ] know by this Compaſs the Magnetical Azinwth ? 
' T. You may know it by the ſame direCtions that I gave you to obſerve 
the. Sun's Altitude, which are, that at the ſame time that you obſerve 
the Sun's height, to find out by it its true Azimuth you muſt turn your 
Compaſs:ſo, that the ſhadow of the Thread which lies over the Glaſs 
falls exa&tly upon the Point or tip of the ſocket z and the. ſhadow of the 
ſame Thread that falls upon the Degrees on the Limb of the Fly, will 
ſhow you the Magnetical, Azmnnuth. ' - - | bas: £5 4 

S. Pray ſhow me now how to Correct the Variation ? je: 
T. Although my deſign is to ſhow you fully how to CorreCt the Va- 
riation of your Compaſs I ſhall ſay for the preſent\but Kttle'concern- 
ing it, becauſe it ſhall be made very plain and eaſie to you in the Uſe of 
the Chart and the Sinical-Quadrant; therefore 'till then, be ſatisfied to 
know that the Variation is the ſame to the Compaſs, that the Lee-way is 
to a Ship, and thereforerhuſt be allowed for; if you-wilt'make good your 
Courſe , by taking as much on the contrary ſide; as-for' 1 


A. 


« 


Example, rips 


Admit that your Compaſs varie a Point Weſterly, and that with a 
good Wind you Steer away-W b N.; .it. is: certain, fince- your Compaſs 
doth variea Point Weſterly, that your true Courſe is not W b 1, ot 
only V/; becauſe of the Variation, which'makes' ir fall off, - © 

But on the contrary, if to go to ſuch a place, it is-neceſſary to'make 
goed a W h XV, you muſt Steer a Point more Northerly, ſince the Vari- 


ation is a Point Weſterly, that is tofay, you'muſt Steer away W NW, - 


and by ſo doing you will make good the propoſed Courſe, becauſe of the 
Variation of \ your Colnpaſs which makes 'you-fall-off a Point more 
Weſterly. .: ,, SLY ov pt x E 9 
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s.. & - DMIT Fhave ready.a Sheet of the beſt Duch Paper, what 


--. muſt I do-to deſcribe a:Plain Chart on it ?.. | 
_ : T. You muſt draw'on one fide of:ita Line repreſenting the 
;' firſt Meridian; as for'Example, :MN upon-the.two extremi- 


ties ,, of which-you' ſhall raiſe?:two Perpendiculars of the. ſame length ; 


to wit, M O for'theEquinoxial,. and NP for a Parallel, then from P: 
to ©, you muſt draw another Meridian Parallel to the firſt. This done, 
you ſhall divide the faid Lines into as many equal: parts for Degrees as 


you have accaſion for , viz. the two Meridians-for Degrees of Latitude ; 


and the two Parallels for Degreesof Longitade;. (butif:you will you may 
divide but one of rhe Parallels into equal parts; to wit, the Southermoſt ;) 


and then ſubdivide each Degree into 12 equal parts, of five Minutes each, 
and each. Meridian. into. two. parts_ exactly, by drawing through the - 
very midſt of them the Parallel RS, which muſt be croſled at Right-- 
angles, by drawing in the ſame manner a third Meridian T V, from the - 
midſt of the graduated Parallels, and-at the Point where theſe two Lines: - 


intercept or croſs one another in the midle of your Chart, draw an occult 


Circle as great as\yoB can, (that may be rub'd out) and it will be divided : 
by. the Lines RS, and TV, into 4 quarters ;- then divide each quarter. 
of it into 8 equal parts, and draw Lines through each Point of Diviſion - 


and the Center of your Circle, and ſo it will be divided into-32 Rhumbs. 


Fhis- they call the Mother Compaſs, upon the- Center of which, having 


deſcribed two very -little Circles , mark with a Flower-de-luce that 
Rhumb: which ſhowetlk the. North; (which you may eaſily know by the 
graduated Meridian or Equinoxial ) and-with a Croſs that which ſhow- 
eth-the Eaſt, as-you- ſee in the Figure: Then upon the Circumference of. 
your great Circle, #z.- Upon each of the 16 Points of Diviſion, through 
which the chief or Principle Rhumbs' are.drawn; deſcribe another ſecret 


Circle leſſer than the firſt, and divide its Diameter into two equal parts, 


by drawing a'Line at Right-angles through-the middle or Center of it, . 
(as-you were taught in:the-firft Book) and ſo your Circlewill be divided . 
4 quarters z-then divide: each; quarter into 8. equal parts as:before, ant - 


mtodraw Lines through the Center and each Point of Diviſion, and it will 
be divided into as many parts as the Mother Compaſs.which it repreſents, 


and doing as much upon each Point at two Rhumbs diſtant one-from - 


=Y 


another , you will deſcribe as it were 16 little Compaſſes, which is the : 
moſt that any Chart hath how great ſoever it be. The next thing will : 
be fo make a Scale of Leagues, which is thus done, taking upon the - 
graduated Meridian 5 Degrees , and dividing them into. 5 equal parts - 


of 
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of 20 Leagues-each,.(-that a Degree contains) then ſubdivide each part 
Into 4 parts more of 5 Lepgucs eagh , and the firſt of theſe parts-into 
5 more, and your Scale wilt be ready for uſe. 

S. What is next to be done ? | 

T. The next thing is tp, plac&Pxgcnly the NOS. Capes, Iſlands, &c, 
in their proper Situations, taking their Latitu es and Longitudes out 
of the beſt and moſt approved Charts; and in doing this, you muſt 
endeavour 2s much 2s you can [to defcribes each 'Harbour , ' Cape and 
Bay, in-their proper Form and Figure: Cluefty the Havens Mough.; and 
its Seaamarks', (if you mak®it-a pactreviar' Chart; for the Ca as 
Sreeptes., Light-houf#y ov" tlie key as for! Recky,, 'you muſt Mark them 
with little Crofſes or: Blots z the Parks or Saner ,i with Points the Rods 
and places fit for Anchorage with an 2fzther, and theiÞouwb of the. Water 
with Aumbers. Jef iþ L{232 rt 6 $1405 _ Ont 09 3 £7 

S. Why do you not deſcribe 2s many little Compaſſes in your Cha 
35 you defire-me to do when I make one? '  - | | a, 

 F. It is becauſe my Chartdoy't require it, it being tob-little 3. however 

the thing is fo plain, that yeu: cannop butunderſtanctit. 0 t  - 
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How to know if the Plain Chart be well-made.” |. © 


T. The way ta know it ,. is firſt ro examin. with zh erdigary 

Compaks if all the Lines of Bbvpdy which are of the fame.De- 

nomination. be Parallel ons t& anatber 3 and.if the Harhowrs , 

Caprs, and 1/londs, are placed in their proper Gatirnedes,, which' you tnay 

know by comparivg it, with at approved Table of Latitudesg 8s alfo 

by your own obſervations with the AAfrormmenl. Ring, or Afroyabe in 

all the places. you come to: But moſt commonly it is  exained by 

another approved Chart, as that of Flhax, Colon, br Guerard, or elſe by 
the Charts inſerted into.the Great W or $68 Colntan.. 

You are likewiſe to mind if the $ Rocks, or Shawls, are Marked or 
ſet down in it, as you bave found thent by experience, and: if the De- 
grees are all equal, and. contain each 20-Engizt Leagues, taken vpon 
the Scale of Leagnes. ef: 


5. H' W ſhall I know if my Chart he well made? 


EE 
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PROP. XV, 
The uſe of the Plat or Plain Chart. 


LE OR what Uſe is this Chart ? 


- T, Its firſt Uſe is to ſhow by what Rhumb or Point of the 

Compaſs you are to Sail by, to go from one place to another ; 

as for Example, if you would go from the Harbour at A, (in 

this plain Chart) to another at B. To do this, fancy to your ſelf the 

Line AB, and find to what. Line of. Rhumb it is Parallel : Thus , Set 

one Foot of your Compaſs in the very place from whence you depart 

at A, and the other Foot upon the neareſt Line or Rhumb which you 

think. Parallel to the imagined Line AB; (as the Compaſs C ſhoweth,) 

then draw it forward towards B, keeping ſtill ene Foot thereof upon 

the Line of the Rhumb, and if the other Point deſcribe the' imagined 

Line AB; you may conclude that the ſaid Rhumb ( which is W $W } 

being Parallel tq_ the Line A B, is the courſe you muſt Steer to £0 
to B. L : ao Eo oo 

S. If one Rhumb alone could not ſerve to bring me to the deſired 
Harbour , What muſt I1 do then? For Example, if I would go from 
the Harbour at A, to that D. 

T. In that caſe you muſt find out as before, that Rhumb which will 
Clear you from the Sands, Rocks, or other dangerous places, (and bring 
you neareſt to your Harbour ) which you will find to be a NW bW, 
but when you are Clear of the Sands and other Impediments , and your 
Ship is arrived at E; then you muſt change your Courſe, making choice 
(as before) of that Rhumb which will bring you' from E to D, which 
you will find tobea W b NV, © 


*C) 
EY 


| \ 
'0 


\ = —_— OE, 


How to know by the Plain Chart the Diſtance between 
two Places. 


S. O W ſhall I know the Diſtance between two places ? As for 


Example, from the Harbour at A to'that &B- 

T. You muſt take with your Compaſs the Line AB, or 

the juſt Diſtance between the two places ſo marked, and ap- 

ply the ſaid Compaſs ſo open to the Scale of Engliſh Leagues, (20 to a 

Degree ) and the Scale. will ſhow you 50 Leagues that the Harbour at 
A, 1s Diſtant from that at B, as was required, = joel 

Wt 2 | Bs  S. What 
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S. What muſt Ido when the Diſtance between the two places is-greater 
than the Scale of Leagnes Þ 

T. Then you muſt take the length of the Scale-of Leagues, and look 
how many times that. is contained in the Space-between the two places , 
andif there remains any odd meaſure, then having taken that odd meaſure. 
with your Compaſs, apply it to the firſt part of the Scale of Engliſh 
Leagues (if it be a Dutch Chart) ſo ſhall you know the whole Diſtance , 
which from A to D is 59 Leagues or 1977 Miles, (for a League b 3. 
Miles ) | 


——»_- 


PROP. XVIL 
How to know by the Plain Chart, the Latitude of any Place. 


KS « OW ſhall I know by my Chart in what Latitude a. Pozzt of 

——* Ind, an ///and, or any other place is Situated ? | 

 # T. To know that by you Chart ,” fet one Foot of your 

Compaſs in the very place whoſe Latitude: you-would know, 

and the other Foot on the neareſt Parallel or Line of Eaſt and Weſt, and 

then draw your Compaſs forward, until it touch the graduated Meridi- 

an, (that is to ſay, that Meridian where the Degrees are marked) and 
the Faot, which was on the place will ſhow its Latitude ; as for 


Example. 


. If you would know the Latitude of the 1/and at F : Set one Foot of 
your Compaſs in the very middle of it, and the other Foot in the 
neareſt Parallel at G, and keeping that Foot ſtill upon that Line, 
draw it forward until it. touch the- graduated Meridian; and the Foot 
that was at F., will ſhow you that the ſaid- ard is.in 49 Degrees 30 
Minutes of North Latitude , ( fincethe. propoſed ///ard is on the North 
fide of the Equinoxial.) | 
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PR O-P. XVIIL 
How to- find the: true Point: of the Ship: 


TT on can; determin by.a Paint. , the place: my Ship is arri- 
_ veaate: 2 

FT. Tomake it very caſie to. you , it is fit that I ſhonld give 

you an Example: Suppoſe then that your Ship being ns 

om 


ri- 
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you-an Example: Suppoſe then that your Ship being departed 
| bf from 


Boox Ill, "NAPIGATION. 


from the Point A, hath Sailed S$ W 30 Leagues, and you would ſee in 
your Chart the place it is arrived at. Firſt, take with the Compaſs 
32 Leagues, (upon the Scale of Ergiifb Leagues) and with another Com- 
paſs take the neareſt Diſtance between the place of your departure at A, 


and the neareſt SW Line at L; then take in your Left-hand the firſt 


Compaſs which contains the Leagues, and ſetting or placing one Foot 
thereof in the Point of your Departure at A, turn the other Foot towards 
that part your Ship hath Sailed , then ſet one Foot of the Compaſs which 
contains the Diſtance of the Rhumb upon the ſame Line of SW, (whoſe 
Piſtance you took) holding it ſo with your Right-hand, that it doth not 
ſwerve from the ſaid SW Line , draw your Compaſs forward to the 
NE, untill the other Point of it, meet exaCttly with the Point of the 
firſt Compaſs at H, and there mark a Point, for that is the place where 
your Ship isat that inſtant, (ſuppoſing you have allowed for Lee-way,&c.) 
and doing the ſame for any other Courſes, you may ſee in your Chart the 
place your Ship is arrived at, and from whence you may direct your 
Courſe again to the place whereunto you would go, or as near it as you 
can, in caſe the Wind be contrary. 

S. Doth not this Point H, which ſhoweth the place my Ship is arri- 
yed at, ſhow alſo my-Difference in Latitude and Longitude ? 

T. Yes, it doth, for if you Subtract the Latitude of your Point from 
the Latitude of the place from whence you departed, or rather the leſs 
Latitade from the greater , the remainder will be your D#ference in Lati- 
tude; and the ſame is to be done for your Longitude, w yen they are both 
of the ſame Denominations, as you may better underſtafid by what has 
been already ſaid in the Second Book. | 

S. How do you call this manner of keeping an account of- the Ships 
way ? 

T. It is called the Dead Reckoning. 


| —  __— 


PROD: XIX 


Proving the Plain Chart falſe, and not to be truſted to, 
but in very ſhort Voyages. 


of no other, and for all that bring their Ships as well to the 

j deſired Port, as thoſe who Sail by that of Aercators Chart ? 
T. If any ſucceed in long Voyages, by Sailing by the Plain 
Chart, you may be aſſured that it is more by chance than kill, except their 
Courſe-were (Eaſt or Weſt) under the Equinoxial, or (North or South) 
under a Meridian, being certain that upon any other Point there is a 


conſiderable Error, by which many have loſt their Ships and Lives, as 
| Y 2 many 


S. H W can the Plain Chart be falſe when moſt Pilots make uſe 
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many more will do, if not prevented by leaving the Plain Chart , and 


. making uſe of Mercator's. 


S. If Sailing by the Plain Chart is ſo dangerous, I wiſh you would 
prove it by ſome convincing Demonſtration, for until now I have not 
been ſenſible of it. 

T. To make it very plain to you, it muſt be by ſome Figure which 
repreſents the Plain Chart, of which I know no better than that which 
Fournier hath ſet down in the 14th. Book of his Hydrography, which for 
your Inſtruction I ſhall near hand deſcribe to you (with his opinion) it 
being impoſlible to render it more intelligible by any other. 
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Admit then the Plat ABCD tobe a plain Chart , and that the Lines 
AB and CD are Parallels, and are joyned to two other Lines alſo 
Parallels, viz. AC and BD, -and to make a Right-angie draw threw 
the middle of the Chart the Line EF, which may repreſent the Equinoxizal 
and be Perallel to CD, and double of AC); divide E F into-41 2 equal 
Parts, and opening your Ccmpaſs until it contains almoſt 9g iof thoſe 
Parts; {rt one Foot thereof upon any Potnt of the Diviſion , and the 
other upon the ſame Line E F,, from whence draw an Arch, and ſo on 
from every Poin. of Divilion, until your Chart 1s divided as you fee, ard 
repreſents as it were 12 pieces of Musk-Million: Now if you were to 
joyn (in round) the Point E with the Point F, and the extremities or 
ends of ail thoſe pointed Ribbs rogether, the two Points where they ſhould 

| joyn 
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Joyn would repreſent the Poles of the World , and the whole would re- 
preſent the Terreltial Globe. Now if you imagin that Globe open, and 
diſplaid in ſuch a manner that thoſe Circular Lines become Parallels one 
to another, all thoſe crooked or bowing pleces which did joyn and unite 
together in the Poles, will remove. and be fer at a Diſtance one from 
another, and their extremities or ends will fall upon a Line of as great 
extent or length, as the Equinoxial, and by that means thoſe parts of 
the World which are at any Diſtance from the Equinoxial, will appear 
at a greater Diltance one from another than they really are, and ſo much 
the more the further off they are from it. 

S. Can you prove that. this error is of ſuch conſequence to Navi- 
gation ? | 

T. Yes, and that you may not doubt in the leaſt of it, I will make 
it plain to you by an Example: Admit then that a Pilot is Sailing from 
the Rock of L3sbon to the Iſland Tercera, and that the ſaid Rock is at the 
Point K., and the Iſland Tercera at G. 1I ſay that his Ship in going from 
K to G, ſhall have Sailed of that Parallel, but the Part KI, GH, and 
not the part HI, which however 1s marked in his Chart (although 
it is a Vacuum.) That Pilot then who ſees by his Chart that the Diſtance 
between K and G, is of 330 (Engliſh) Leagues, ard by his reckoning 
finding that he hath Sailed but 250 Leagues, will be perſwaded that he 
is arrived but at H, and will believe that G 'is yet 80 Leagues Diſtant 
from him ; and therefore Sailing with all his Sails out, if it be dark, or 
miſty weather, he will infallibly ſtrike againſt it , and make Ship-wrack, 
or at leaſt will miſs it, paſi;ng aſide and leaving it behind him, fince it is 
certain that the parts of that Parallel, to wit, G H aud I K contain but 
259 (Engliſh) Leagues. 

S. What is the Cauſe of this miſtake? 

T\ It is becauſe this Pilot believeth that the.Degrees of the 39 Paral- 
lel (which paſſeth through the Rock of Li-bon, and the {land Tercera) 
are equal to thoſe of the Equiox1al, becauſe they appear ſo by his Charr, 
not minding that the Meridians on the Globe are not Parallel as'in his 
Chart, but draw nearer to one another proportionably to their Diſtance 
from the Equinox1al, and that in the 39 Parallel a Degree 1s almoſt 12 
Minutes ſtorter than a Degree of the Equinoxial, ticr a Degree of the 
Equinoxial is 20 Leagues, and a Degree of the 39 Parallel is but 15 
Leagues and a half. Likewiſe he will find by the Plain Chart the Diſtance 
from Kochel to Canada in the 46 Parallel to. be of 1050 Leagues, although 
there zre really but 730, each Degree of that Parallel being.but of 14 
Leagues, which 1s 6 Leegues or 18 Mules in every Degree leſs than ap- 
peareth by his Chart. 

S. How many Miles do you think that a Pilot would miſtake that 
Hould tail (by the Plain Chart ) zeoo Miles 1n the Parallel of 62 De- 
grees ! 
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T. He would commit a miſtake of a 1000 Miles (except he knew how 
To Correct the error of his Chart ) becauſe a Degree of that Parallel is 
leſs by -half than it appeareth by his Chart; to wit, 10 Leagyes ; and 


therefore it is .no wonder that {@ many Ships are loſt, when there is ſuch 


great Number of ignorant Plots, that Sail by a Chart which fhoweth 
them that they are a great way from the Land, when (if the 6ght of the 
Landdo not rectifie the error) they will certainly ſtrike on it. 

S. Are there any more defects or faults in the Plain Chart ? 

T. Yes, there is a conſiderable one in the Rhumbs , but I ſhall not 


trouble you with the Demonſtrations of it, 1ince all theſe errors are Cor- 


rected in the following or next Chart, which I recommend to you as 
the beſt for your PraCtice, and the only one-T deſire you to uſe at Sea. 


PROP. XX. 


How to make the true Sea Chart, commonly called 
Mercator's Chart. 


to make it ? 
T. There is no neceſſity for your making your Chart, ſince you 
may buy them better made than you can make them your ſelf, 
however becauſe that by doing it, you will better underſtand how the 
Degrees of Latitude come to be unequal z I think fit to ſatisfie you, and 
in order to that., you are firſt to take care that the skinof Parchment 
deſigned for your Chart, be of the largeſt ſize, and very white and 
ſmooth. But if you cannot get one ſmooth and white, you may make 
it ſo your ſelf; thus, Firſt rub it with ſome Ceruſs, or white Lead , 
which 1s to be had at any Colour-ſhop , and wipe it with a clean linnen 
Cloth, then boil the ſhreds of your Velom in fair Water, untill it 
comes to be of a Gluiſh or Clammy ſubſtance, and then having well 
ſtretcht your skin upon a board, rub it with a linnen Cloth or Spunge 
dipped in this water, and when it is dry rub it again with white Lead, 
and your Velom will be very white all over, and ſo ſmooth that no- 
thing ſhall ſtop your Pen, provided you rub it well after this ſecond 
time of rubbing it with white Lead ; for elſe the Rhumbs, and what elſe 
you ſhould deſcribe on your Chart wonld ſoon wear out and diſappear. 
S. When my Velom is thus prepar'd, how muſt I draw my Chart ? 
T, You muſt firſt deſcribe upon it a Square as directed for the plain 
Chart, then divide the Equinoxial Line, into as many equal Parts or De- 
grees as you have occaſion for ; then draw upon a piece of Paper or piece 
of Board, the Line A B equal to one Degree of the Equinoxial, at the 
end of which at A, raife a Perpendicular of the ſame length A C, then 
draw 
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draw the Quadrant or quarter of a Circle C B, and divide it into go 
Degrees; then from the Point B, draw the Line BD Parallel to AC, 
and draw the Lines called Secants through every Degree or Point ( of 
Diviſion) of your Quadrant, as AF, AG, AH, G&c. And ſoon untiil the 
70 Parallel, if you have occaſion to make your Chart ſo large, that done, 
graduate your firſt Meridian: Thus, 

For the firſt Degree of Latitude, take the length of the Line A B, 
( which here we ſuppoſe to be but one Degree of the Equinoxial, ) for 
the ſecond Degree the next Line or Secant A F, for the third De- 
gree the Secant A G, for the fourth AH, for the fifth AI, and ſo- 
forth, every Degree increaſing as the reſt of the Secants do-,. to which: 
they are to be equal: Then draw Parallels through every (fifth or) tenth: 
Degree of the Meridian, and Meridians through every. (fifth or) tenth. 
Degree of the Equinoxial ; as for the Rhumbs, Harbours, Capes, Iflands, 
Rocks, Shoalds, &e. to be deſcribed on it, they are to be done as you have: 
been taught in the plain Chart, you muſt place them by their true La. 
titude and Longitude, and then your Chart will be.fit for uſe. Burt here - 
take notice, that.if you would make a particular Chart; as for ExamT le, 
from 30 Degrees of Latitude to 5o, then the Secant 30, at H, muſt be'the 
firſt Degree from the graduated Parallel, AI the ſecond Degree, and 
fo increaſing onward from 30 to 50, as the Secants do. 

S. Why do you make the. Degrees of Latitude to increaſe more. and: 
more, the further they are from the Equinoxiat ? 

T. There is a neceſſity (for the conveniency of Pilots )-to make the- 
Meridians of their Chart Parallel one to another, for then if a Right-- 
line cuts them, it will make equat Angles (Enctid, Prop. 28.) according 
to the. nature and definition of the Loxodromick Lines reprefented by 
the Rhumbs upon the Terreſtial Globe, it is alſo neceſlary that thoſe 
Deegrees of the Meridian ſhould keep the fame Proportion with the Degrecs- 
of the. next Parallel as they do upon the ſaid Globe, then becaute we 
make the Degrees of. all the Paralleks equal to thoſe of the Equinoxial. 
(by drawing the Meridians Parallel one to.another) we mult alfo increaſe 
the Degrees of. the Meridians (or Latitude) over and above the Degrecs 
of the neareſt Parallels according to the Proportien that is between them, 
for (as Mathematitians know) a Degree of a Parallel hath the ſame Pro- 
portion to a Degree of the Equinoxial or Meridian, as the Sine. Com- 
plement of its Latitude to the Total Sine; (or Radius;) Trigonometry 
teaching us, that there is the ſame reaſon or. proportion between the: Sine 
Complement of an Arch and the Total Sine, as the Total Sine to the. 
Secant of that Arch. And therefore to obſerve the ſame Proportion, as. 
we increaſe the Degrees of the Parallels by the Paralleliſm. of -the: Me--- 
ridians; {o we. muſt alſo increaſe. the Degrees of the Meridians by. the.: 
Addition of the. Secants. 

S. Why do you make no Scale of Leagues for this Chart ? 

F. Becauſe the Degrees of the Meridian is the true Scale , which hov- 
great ſoever it appeareth, it containeth but 20 Engliſh Leagues — 
WITS 
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Miles (or Minutes) for if your Voyage had been between two Parallels ; 
as for Example, between the 40 and 50, the Degrees of the Meridian 
Comprehended between the two places muſt ſerve for a ſcale to meaſure 
your Courſe, and ſo making uſe of a Scale which RE the Leagnes 
or Miles by a greater Line, the further we ſhall be from the Equinoxial, 
the fewer Leagues we ſhall find in the, Parallel neareſt to the Pole , by 
which you may eaſily underſtand that although we have increaſed the 
Degrees of the Parallels and Meridians, we have not done it in value 
of Leagues, becauſe we repreſent alſo,the Leagues or Miles by a greater 
Line, and we make uſe of a greater meaſure. 


—_ 


PROP: XXL 


M 
How to know by Mercator's Chart what Rhumb ( or Point 
of the Compaſs ) you muſt Steer to go from one Harbour 


to another. 


$. OW muſt I know (by eHercator's Chart) upon what Rhumb 
to Sail from one Harbour to another ? Eh | 
T'. This is to be found out in the ſame manner as by the 
plain Chart: thus, place a Ruler upon the two determined 
Harbours, (or imagin a Line drawn from one Harbour to another ) and 
look what Rhumb 1s Parallel to the ſide of your Ruler, (or imagined Line) 
and that ſhall be the Courſe you mult Steer, .as for 


Example, 


If yon would go from A to C, you will find that a S S W Rhumb 
will be Parallel to the imagined Line, or edge of your Ruler placed on 
A and C; by which you know that your Courſe from A to C is SSW. 
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P'\RK OP. [XXIL 
Flow to find by Mercator's Chart , the Diſtance of 


two places. 


are under the ſame Meridian, (or North and South one from 
another.) 
T. To meaſure the Diſtance between two places in the ſame 


Longitude, you muſt only look how many Degrees of the Meridian 1s 
com- 


P AY ſhow me how to find the Diſtance of two places that 
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comprehended between the two propoſed places, which being Multiplicd 
by 20, (each Degree containing 20 Leagues or 60 Miles) will ſhow you 
the Diſtance in Leagues: Example, The Diſtance between A and B is 
10 Degrees of Latitude, which being Multipled by 20, gives 200 Leagues 
for the Diſtance between A and B. : 

S. What if there be odd Minutes over and above the Degrees ? 

T. You muſt add a League for every three Minutes. | 

S. How muſt I find the Diſtance of two places that are in the ſame 
Parallel ? | 

T. When two places are in the ſame Latitude , you muſt meaſure their 
Diſtance by the Degree of their Latitude, as for Example, if you would 
know how far the Iſland at D, is from that at B; you muſt take upen the 
Meridian the length of the Degree RS, with which you are to meaſure 
the Diſtance BI, for ſo often as you ſhall find that length between the 
two propoſed Iflands, as here 18 times, {o many times 20 Leagues is D 
Diſtant from B, viz. 360 Leagues. | 

S. Muſt I always take 3o Minutes on egch fide of the Parallel of the 
two places propoſed , as you have done 1h taking the Degree RS ? 

T. Yes, if you will be the more exact. | 

S. I underſtand this well enough, but how ſhall T meaſure the Diſtance 
between two places that differ both in Latitude and Longitude ? 


T. You muſt meaſure it by the Degrees of the Meridien comprehen-' 


ded betwixt the two places, as for Example, if you would know - the 
Diſtance from A to C, you muſt firſt meaſure the Diſtance A F, 


'by the: 10 Degrees of the Meridian comprehended between the two 


Parallels FM, (viz. between 60 and 70,) and the Diſtance F G, by the 
10 Degrees from 50 to 60, and GC, by the 10 Degrees from 40 to 50, 
counting every Degree for 20 Leagues, and every third Minute for a 
League: Or elſe thus, Look how many Degrees the Difference of Lati- 
tude contains, and take with your Compaſs as many Degrees upon the 
Equinoxial Line, then laying a Ruler on the two places, apply one point 
of your Compaſles ſo to the Edge of the Ruler, that the other point (de- 
ſcribing an Arch of a Circle) may juſt touch ( but not cut) one of the 
Parallels or Lines of Eaſt and Welt, that paſs between the two Places, 
and then meaſure the Diſtance from the Point (or Center) where your 
Compaſs was fixed by the ſide of your Ruler, to that place of the Pa- 
rallel ( ſo touched ) where the Ruler crofles it , and that Extent 'being 


meaſured in the Equinoxtal, will tow you the Degrees or Leagues between 


the two places. 
Example: To find the Diſtance between A ard C. 


A, being in 70 Degrees of North Latitude, and C in 39 Degrees . 
theig Difference is 31; which being taken off from the Equinoxtal gra- 
duated Line, and your Ruler laid over the two Places A and C, one 


Foot of your Compaſs being placed by the ſide of the Ruler at 1, the 
| y | other 
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other will juſt touch the Parallel of 60 Degrees at L, which the Ruler 
crolles at F. Then take with your Compalles the Diſtance from 1 to F, 
which being meaſured on the Equinoxial Line , you will find 34 Degrees, 
which being Multiplied by. 20, gives 680 Leagues for the Diſtance be-. 
tween Aand G "1 


— 


PR OP. XXIIL. 


How to find (by Mercator's Chart )- the Latitude and 
Longitude of any Place. — 


5. S the Latitude and Longitude-of places to be found' by Mercator's 
Chart, in the ſame manner as by the Plain Chart ? 
T. Yes, the very ſame. To find the Latitude, take with your: 
_ Compaſs the Diſtance' betwixt the propoſed place and the neareſt 
Parallel, ( or Line of Eaſt and Weſt, ) then remove your Compals ſo 
open tothe "—_—_— Meridian, (or Line of North and South,) and ſetting, 
ene Foot of it on the ſeme Parallel, ( as before) the other Foot will 
ſhow you upon the Meridian the Latitude of the place: And to find the 
Longitude, take the Diſtance betwixt the propoſed place and the. neareſt. 
Meridian, then removing your Compaſs upon the Equinoxial Line, fer 
one Foot. oF it upon-the ſame Meridian, (as before) and the other Foot. 
will ſhow you upon the Equinoxial the Longitnde required ; and in this 
manner you will find that the lfſland at N is in 25. Degrees of. Latitude, 
North, and 15.Degrees of Longitude Eaft. 
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PR © P. XXL V. 


The Latitude and Longitude of your Ship being known 


how to prick it down. in. your Chart. 
. , 


- F&. Soſtis,, forthere.isno more init, than. to take the Diſtance 

. between the Degree of Latitude your Ship is in, and the neareſt 
Parallel; holding your Compaſs ſo.openwith your Left-hand, with 

your Right-hand and another- pair of Compaſles, take alio the Diſtance 
between the Degree of Longitude your Ship is at, and the neare!t Meri- 
dian , and holding your two. Compalles flat, draw them forward _ 
nc 


] Fancy this very eaſie ? 
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the two Feet of the. Compaſſes which mark the Degree of Latitude and 
of Longitude meet , and there make a Point, for that is the place your 
Ship is at, at that inſtant ; but take care in drawing your Compaſſes. that 
the Foot of the firſt Compaſs do not ſwerve from the Parallel, whoſe 
Diſtance you took, nor the Foot of the laſt Compaſs from the Meridian 
and do not forget to make a little Circle about your Point, that you may 
find it the better when you have a mind to look on it. 


P R O P. XXVY. 


How to prick down your Reckoning by Mercator's Chart. 


by the Plain Chart ? | 
T. No, it is almoſt the ſame, all the Difference being only in 
the Leagues, which in 2Zercator*s mult be taken upon the Degrees 
of the Meridian, and not upon a Scale of equal parts as in the Plat, which 
to make plainer to you, I ſhall give you an 


] S it harder to prick down my Reckoning by Xercator's Chart, than 


Example. 


Admit then that departing from D, in the Latitude of 60 Degrees 
North, \you have Sailed ENE 50 Leagues, or 150 Miles; to wit, the 
firſt 4 Hours 15 Miles, the next 4 Hours' 20, and fo forth, and that L 
having added all thoſe Miles Sailed in 24 Hours , you find them to a- 
mount to 150; you muſt with your Compaſs take upon the Meridian 
(to wit, from 60 Degrees towards 70) the 150 Miles Sailed, then remove 
your Compaſs, ſetting ong/Foot of it in D, and turning the other Foot 
towards that part you ide Sailed, with another Compaſs mark the 
Rumb of your Courſe, (as you were taught by the 15th. Propoſition cf 
this Book, ) and where the two Feet of the Compalles meet mark a Point 
at H, for the placeof your Ship at that time,and the ſame is to be done the 
next Day if you alter your Courſe, or Sail upon any other Point. 
S. Is it as eaſie to take any Number of Miles, as Leagues upon the 
Meridian ? 
T. Yes, becauſe commonly the Degrees are divided into 12 equal parts 
of 5 Minutes each, which Minutes may alſo be taken for Miles, ſince a IS 
Degree contains 60 Miles as well as 60 Minutes, and therefore it is as | '' Pies 
-ſ . eaſje to take your Miles or Leagues upon the Meridian, as upon a Scale , 
wy made on purpoſe for it. 


PROD. 


— 


The Praftical Part of | Book It- 


PROP. XXVI. 


The Latitude of two places, and their Diſtance given, to find 
the Courſe and Difference in Longitude. © 


T. Yes, for by it you may Correct your Courſe, as I ſhall make 
it plain to yon; ſuppoſe then that by my Obſervation I know the 
Latitude my Ship is arrived at, and by the Log-line the Miles 

Sailed, but. am in doubt of my Courſe, becauſe I could not obſerve the 
Variation or any thing elſe, as for Example, Admit that departing from 
A, which is in 70 Degrees © Minutes of Latitude North, and 5 Degrees - 
o Minutes of Longitude : I Sail ſeveral Days in a Storm between the South 
and the Weſt, upon the ſame Point of the Compaſs, until by Obſervation 
I find I am arrived in 60 Degrees of Latitude North , and that by my 
Reckoning (to which I truſt more than to my Courſe) I have Sailed 270 
Leagues: I take upon the graduated Meridian the 270 Leagues Sailed , 
iz, upon the Degrees from 70 to 60, then ſetting one Foot of my Com- 
paſs in A, with the other Foot I deſcribe an Arch which toucheth the 
Parallel of 60 Degrees in L , which 1s the place my Ship is at at that in- 
ſtant, then with my Compaſs I look what Rumb is Parallel to the ima- 
gined Line AL, and. I find that it is a SW, by which I conclude that 
my Courſe hath been SH/. Now as to the Difference of Longitude, 1 
add 360 Degrees to the Longitude of A, (ſince the Longitude of both 
places is of Different Denominations) and there will come 365, from 
which I Subtract the 338 Degrees of the-Longitude of my Ship at L, 
and the remainder 27 Degrees is my Difference in Longitude. 


$, J S this Propoſition of any uſe in Navigation ? 


PROP. XXVIIL. 


The Latitude of two places and the Conrſe being known , how 
to find the place of your Ship, and how many Leagues you 
have Sailed, and the Difference in Longitude. 


T. Yes, and as neceilary, thereiore I muſt give an Example of 
it, admit then that I Cepart from N in 25 Degrees of Latitude 
North, and 14 Degrees of Longitude, and Sail away S SW, until 

by Obſervation 1 find I am arrived in 10 Degrees of Latitude North, 
and 


: i this-as eaſte as the prececent Propoſition ? 
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PROP. XXVI. 


The Latitude of two places, and their Diſtance given, to find - 


the Courſe and Difference in Longitude. * 


T. Yes, for by it you may Correct your Courſe, as I ſhall make 
it plain to you; ſuppoſe then that by my Obſervation I know the 
Latitude my Ship 1s arrived at, and by the Log-line the Miles 

Sailed, but. am in doubt of my Courſe, becauſe I could not obſerve the 
Variation or any thing elſe, as for Example, Admit that departing from 


$; J S this Propoſition of any uſe in Navigation ? 


'A, which is in 70 Degrees o Minutes of Latitude North, and 5 Degrees 


o Minutes of Longitude : I Sail ſeveral Days in a Storm between the South 
and the Weſt, upon the ſame Point of the Compaſs, until by Obſervation 
I find I am arrived in 60 Degrees of Latitude North, and that by my 
Reckoning (to which I truſt more than to my Courſe) I have Sailed 2750 
Leagues: I take upon the graduated Meridian the 270 Leagues Sailed , 
42. upon the Degrees from 70 to 60, then ſetting one Foot of my Com- 
paſs in A, with the other Foot I deſcribe an Arch which toucheth the 
Parallel of 60 Degrees in L , which 1s the place my Ship is at at that in- 
ſtant, then with my Compaſs I look what Rumb is Parallel to the ima- 
gined Line AL, and I find that it 1s a SW, by which I conclude that 
my Courſe hath been SH. | Now as to the Difference of Longitude, I 
add 360 Degrees to the Longitude of A, ( ſince the Longitude of both 
places is of Different Denominations ) and there will come 365, from 
which I Subtract the 338 Degrees of the-Longitude of my Ship at L, 
and the remainder 27 Degrees is my Difference in Longitude. 
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The Latitude of two places and the Courſe being known , how 
to find the place of your Ship , and how many Leagues you 
have Sailed, and the Difference in Longitude. 


S.F S tiiis as caſte as the prececent Propoſition ? 
7. Yes, and as neccilary, thereiore I muſt give an Example of 
It, aumit then that I Gepart from N in 25 Degrees of Latitude 
North, and 14 Degrees of Longitude, and Sail away S SW, until 
by Obſervation 1 ud I am arrived in 10 Degrees of Latitude North, 
and 
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- and then would find by my Chart the place-of my Ship ;- the Leagues 


Sailed , and my Difference in Longitude: Firſt I ſet one-Foot of my 
Compaſs upon the Point of my Departure at N, and the other upon 
the neareſt SSW Line, and: drawing my. Compaſs forward cas Sm 
taught, I obſerve Where the Foot (that was) at N, t ou ch eth the Parallel of 
10 Degrees, and there I prick my Point at P, for the place of my Ship, 
viz. 10 Degrees North Latitude, and 6 Degrees Eaſt Longitude; then 
if I meaſure the Diſtance NP, upon the Degrees of the Meridian, to 


. wit,from 25 Degrees towards 10 Degrees. I ſhall know how many Leagues 
- (or Miles) I have Sailed, viz. 320 Leagues or 960 Miles: As for the Lon- 


gitude, I ſubtract the leſſer out of the greater, and the remainder is my 
Difference in Longitude, which in this Example I find to be 8 Degrees. 


PROP. \XXVIII 


The Courſe, Diſtance, and pris bemg known, how to 
find the place of your Ship. . TY. 


'$, AN this be done by Mercator's Chart ? 


T. Yes, It can, but not by every Pilot, for there is few that 

know it, and therefore I will teach it you, being willing to 

ſerve any that incline to that Noble Art of Navigation ; and I 

hope that Examples will make it very eaſie and plain to you: "Note; 
this is not Mathematical, and is-only laid down for thoſe who know but 
the uſe of the Chart, and yet would Correct the Variation by it. Ad- 
mit then that with a Compaſs whoſe Variation is 7 Degrees Weſterly, 
I have Sailed NV NW 99 Miles, and then would ſee in my Chart the 


place of my Ship. Firſt I conſider that ſince the Courſe and Variation are - 


of the ſame ſide. the true Courſe hath been further from the North-than 
a NNW, to wit, 7 Degrees more Weſterly ; I muſt then divide the 
99 Miles Sailed by the 11 Degrees, which each Point of the Compaſs 
contzins, and-the Quotient will be 9g, and becauſe of the'7 Degrees of 
Variation, I take 7 of thoſe parts which amounts to 63 Miles, for 7 
times 9 makes 63: which being Subtracted..from 9g, there remaineth 
36; by which I know that I muſt prick my Courſe at twice; to wit , 


. 36 Miles upon the A NW, and 63 Miles upon the V4 b IV, and: this 


laſt Point will ſhow (in my Chart) the place of my Ship, as was de- 
fred. -- . py 
S. What muit I do when the Variation is both of Degrees and 
Manutes ? | | | 
T. In that caſe it is neceſſary to know the Rule of Three, for admit 
that the Variation of your Compaſs 1s of 8 Degrees 20 Minutes Weſter- 
ty, and your Courſe hath been N NW; you muſt fay, If 11 Degrees 
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15 Mines contained between the; N"NW, and NW b N giveth g1 Miles, 
-Whaz will the 8 Degrees 20 Minntes of Variation give * And you will find 
73; Miles; which you muſt prick upon the'N W:b XV, and the reſt of the 
-a9 Miles.z :<aoe; 26 cms upon-the AV NW, and this laſt Point will 
mak the'phect; of your Ship. {-- 74 0 te oe i 
57 Hot mult [prick Jovea my-Reckoning if 1 had Sailed-S W 120 
Miles, >with;a-Compaſs:that varies 17 Degrees Weſterly? -  . 
©; T\ ;Since. the Courſe and: Variation is, of the ſame Denomination, or 
both Weſterly; your true Courſe hath been'further from-the North, . 
than the SW; as many- Negrees:as your Compals did vary ;. that-is to 
ſay, 17 Degrees more: Sourtherly:: Now. becauſe one? Point of the Com- 
paſs,contabs 1.1 Degrees: 1 þ {Minutes ; . 1 firſt Subtraft- 1 1 Degrees 15 
Minutes for the SW b $, from 17.Degrees of Variation, and there re- 
mains ſtill 5-Degrees 4.5 Minutes from the Sb S'to the 8'SW; I muft 
then prick my Reckoning -at twice; to wit) one part upon the SW bs, 
and the other upon theiF$SW,-ard to-know how many Miles (or Leagues) 
upon each Rumb; I ſay, (by the Rule of Three) f 11 Deg. 15 Min. 
Che Diſtance of, the-S;SH/-fromthe,SW7 bs) give.120 Wiles; How much 
willy Degfees 4.5 Mines give? and you will fndjr to be 61 Miles, which 
I prick upon the SS W; and'the remaining 59 Yes uponthe'SWbsS. 
S. Muſt I always retire from the North to know what my: true'Courſe 
hath been? £ 110d 2 nn; C92 90590 SEE Rt S 
T. Yes;, when your.Courſe and Yariation are on the ſame ſide ; that 
is to ſay, when they are both:Weſterly; or. both Eaſterly. - « 
S.. What muſt 1 do:when'the Variation and my Courſe are on con- 
trary-Jides? 1-11 bf 03D Hoe TT = : 
 T,.You-muſt then approach nearer the North; as for Example, Ad- 
.mit that I Sail W $W..66 Miles, with a Compaſs that varies 6 Degrees 
Eaſterly, I muſt retire from the South , for my true Courſe hath been 
6 Degrees. nearer the North than. a W SW. becauſe the Yariation is 
6 Degrees Eaſterly; - therefore I divide the 66 Miles by 11, and Multiply 
the: Quotient by-6, and; that gives 36 Miles, which being Subtracted from 
66, there remaineth go Miles, which I prick upon the W S$ W, and the 36 
Miles,upon the H b S, but when the Variation is both of Degrees and 
Minutes, - you muſt do as 1n the precedent Example. 
.. S.. I underſtand now very weil how. to find out what my true Courſe 
hath. been-z but what muſt I 'do to make good: my Courſe notwithſtand- 
ing the Variation? ft {7 [1 
. £.” Whenthe Variation and your Courſe: is on the ſame fide, you muſt - 
_ approach or draw nearer the North, as many Degrees as the Variation is, 
- bur when the Variation and Courſe differ, (that is to ſay, when one is 
Weſterly and the other Faſterly ) then you mult retire from the North 
as many Degrees as there is Variation, as you wlll better underſtand 
by this Example. - Admit then, that to go to an Harbour Diſtant from 
me 18> Miles, my. Courſe is NW b W_ 3; Degrees 3o Minutes more 
. Weſterly, and that the Variation of my Compaſs is of 13 Degrees 
| ED + Eaſterly, 
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Eaſterly ; the Queſtion is, how muſt I prick down this Courſe, ard 
upon what Point of the Compaſs 1 muſt Steer to make my way gocd a 
NW bW 3 Degrees 30 Minutes Weſterly ? As to the Reckoning, there 
is no doubt but it muſt be pricked upon the propoſed Rumb, fince.l de- 
ſign to make it good by my Courſe , but: then it is of neceſſity to Cape 
or direct my Courfe ſo, that.I make good a MW bW 3 Degrees 39 
Minutes Weſterly; I muſt then.contrary to the precedent Exemple 
retire from the North, or rather from the VW bW, (3 Degrees 30 
Minutes Weſterly) as many. Degrees. as there is Variation, 'and there 
fore I muſt direct my Courſe W NN W 5 Degrees 15 Mymtes 'more 
Weſterly , for 3 Degrees 3o Minutes, and 13 Degrees. of Variation 
comes to 16 Degrees 3o Minutes, from which I Subtraft 11 Degrecs 
15. Minutes Comprehended between the NW bW and the W MW. , 
and fo there remaineth .5; Degrees +5 Minutes 3 now to know how many 
Miles I muſt prick upon the XV W bW, and upon the W NW, ( becauſe 
of the 5 Degrecs 30 Minutes) I ſay by the Rule of Three, If rr De- 
grees 15, Minutes give 189 Miles, What will 5 Degrees 15 Minutes give 

And there will come near 84 Miles, which being Subtracted from 180, 
remaineth 96 Miles, .which I prick upon: the NV b WW, and the $4.Miles 
upon the, W NW, Admit I were to Sail to an Hand Diſtant from me 
255 Miles,. my Courſe is SE ÞS half a Point Souther]ly., (that 1s to ſay, 
5 Degrees 37 Minutes more to the. Southern) and that I. am forced tor 
make uſe of- a Compaſs whoſe Variation: is of 11 Degrees 15 Minutes 
Eaſterly ; the Queſtion is, how my Reckoning mult be prickt. down ,. 
(in my Chart) and upon what. Point of the Compaſs I muſt Steer. to 
make my Courſe good a S E bS 7-Degrees 37 Minutes Southerly? 

. Anſw.. Since the Variation 1s on the ſame ſide with. the Courſe; to wit,. 
| both Eaſterly ; I muſt approach to the North as many Degrees as myr 
Compaſs varieth, and therefore I muſt dire& my Courle S E 5 Degrees 
37 Minutes Southerly,. now to prick this Courſe upon my Chart; L 
{ay by the Rule cf Three, Jf_ 11 Degrees 15 Minutes give 255 Miles,. 
What will 5 Degrees 37 Adinmes give? And you will find.it to be 127 
Miles, which being Subtracted trom 255, remaineth 128 Miles, which F- 
muſt prick upon the SE, and the 127 Miles upon. the: S.E bS, becauſe: 


- 


of the 5 Degrees 37 Minutes, 
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PROP. XXIX. 


What muſt be obſerved by thoſe that will keep an account 
of the Ships way. ' 


$. HIS muſt be very neceſſary, and therefore pray give mc 
your advice concerning lt, 

T. My 2dviſe is, that you be very careful in this Aﬀair, 

for it is the eſſential gart of Navigation ; you mult look often 

upon the Compaſs to be certath, of your Courſe, and that your Men 
have Steered as was commanded them; think this of Conſequence , and 
place a careful Man to look to it in your abſence, a perſon. whom you 
can truſt, that you may have a true account of it, and alſo if the 
Wind have blown freſher or calmer, and what ever hath happen'd 
when you were a Sleep, eſpecially when. you have a Lee Shore and Sail 
near it in the Night time, that being very dangerous, many Ships having 
been loſt by the negligence of Pilots, and therefore when you Sail near 
the Shore in the Night time, you ought to Steer your Courſe a Point of 
the Compaſs more towards the Sea, (or from the Land) than you would 
do in the Day time, to prevent any accident that might happen, ſince one 
cannot be too careful. When we Sail ctbſe by a Wind, or as near it as 
we can with our top Sails out , we allow commonly a Point of the Com- 
paſs for the Lee-way ; as for Example, if the Wind was ESE, and we 
ſhould Cape S, (which is as near as any croſs Ship can well Lay) the Courſe 
would be SbW. If with our Courſes only, we allow commonly two 
Points for the Lee-way ; and if with our Main Sail only, (which is called 
a Trie) we allow for Lee-way 4 Points of the Compaſs: Hulling in a 
Storm we allow 6, and ſome times 7 Points of the Compaſs for Lee- 
way , and then the Ship may drive 10 or 12 Leagues, and ſome times 
14 in 24 hours. But theſe Rules or DireCtions are not always certain, 
for according as the Sea and Currents are you mult judge, (of your Courſe) 
beſides ſome times a Sea will take your Ship on'the Lee-bow, and then 
the Drive (or Lee-ward-way) is leſſer, ſome time alſo the Sea takes her 
on the Weather-bow, and then ſhe drives more, when the Sea is ſmooth 
we commonly allow leſs for Lee-ward-way. To be certain how much 
your Ship hath fallen to Lee-ward, you mult look to the wake or ſmooth 
Water which your Ship leaveth at Stern, ſetting it by the Compaſs, 
for its oppoſite Point will ſhow you the true Courſe of your Ship; as for 
Example, Admit that Sailing (cloſe by a Wind) exactly S, the Wind at 
ESE, the wake (or ſmooth Water) of your Ship falls at VbE, its 
oppokite Point, which is the SbW,, will be your Courſe, and not the 
South, becauſe of your Lee-ward-way. As to the Diitance or Number 
of Miles Satled, becauſe there are ſeveral ways by which you may judge 
0 


Boox Ill NAFYIGATION, © 


of it ; I think fit to Treat of it by it ſelf in the following Propoſitions , 
and therefore I ſhall only add here, that you mult never fail to make 
your Obſervations when the weather permits it, and to write down all 
that happens in your Voyage, as for Example: Your ſeveral Courſes, 
how many Miles (or Leagues) you have Sailed upon ſuch a Point of the 
Compaſs, or upon every ſhift of Wind; the time of the Day or Night 
you Tack'd about, and when yon ſaw ſuch a Cape, Iſland, and the like, 
how it did bear from you; what Ships you have ſeen in ſuch and ſuch a 
Traverſe; if it hath been fair weather , if it did blow hard, and with 
what Wind, in ſhort all that happens in 24 hours is to be Written down 
in the ſame manner, as I will ſhow you by the Journal, which you will find 
in the Fifth Book, for an Example of that which you are to keep at 
Sea, and in the mean time, let me adviſe you to have a care of the Lee- 
latch when you Sail Large and it bloweth hard. 


PROP. XXX. 


How to judge of your Diſtance , or Number of Miles 
Salled. 


S. RE there not ſeveral ways to judge of the Diſtance Sailed 
or run ! 
T. Yes, there are ; but the moſt prafticed by our 
Pilots, is by the Log and half Minute Glaſs, whoſe uſe is 
very well known by moſt Sea-men ; nevertheleſs becauſe there may be 
many beginners as your ſelf, that never ſaw it, or if they did, donot 
know upon what ground they uſe it , I ſhall firſt ſhow you how to make 
it, then its uſe, and at laſt its defects or errors. 
S. How is it commonly made ? 
T. Firſt they take a ſmall Line of 100 Fathom , or there about, at 
one end of which, they faſten a piece of board of about 8 Inches in length, 


and 4 in breadth, to which they faſten a piece of Lead at the bottom thar - 


it may ſwim right up, they faſten alſo on the other ſide of the Log two 
woodden quils to ſupport it the better upon the water , about 18 or 20 
Fathom from this Log-board they make a. knot, and from that knot they 
divide the Line by ſeveral other knots or marks made at 7 Fathoms Di- 
ſtance one from another, and then rowling it upon a tower made on 
purpoſe, it is fit for uſe. | | ; 

S. Upon what ground do they make their knots at 7 Fathoms one 
from another ? 
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 - The Prafiical Part of "Book Il; 


T. It is grounded upon this, that five of onr Feet make a Geometrical 
pace, and 1000 ſuch ( Geometrical ) paces a Mile, and 60 fach Miles a 
Degree, by which account a Degree containeth 30cooo of onr Feet, and 
one Mile 5co0 Feet; now becauſe half a Minnte of time 1s the 120th. 
part of an hour, they make the Log-line ro Anſwer to that Proportion , 
by taking the 120th. part of a Mile, which yor will find to be 41 Feet 
2, bur becauſe it wants but little of 42 Feer, (the length of 7 Fathom's) 
tor more convenience they mark their knots at 7 Fathonrs Diſtance one 
from another. 

S. Show me now the uſe of this Line? 

T. The uſe of it is thus: From the Stern of the Ship the Pilot heaves 
ent the Log, and lets run with it 12 or 15 Fathoms of the Line before 
he reckons any thing, for fear that the height of the Stern and eddy 
ſhould cauſe ſome error ;. as foon as he cames to the firſt knot (where the 
Diviſion of the Line beginneth) they turn the half Minute Glaſs, letting 
the Line run 'out with eaſe until the half Minnte is all paſt, and then 
juſt at that time , he that holds the half Minute Glaſs bids aloud Stop, 
which the Pilot doth accordingly, and then counts how many knots 
hath run out in the time that the half Minute Glaſs was running, and as 
many knots as he finds, ſo many Myles. he reckons that his Ship. hath 
Sailed in an hour; and for half a knot, he reckons half a Mile, as you 
will better underſtand by the next Propoſition. 

S. What are the Errors or Defects of the Log ? | 

T. The Error of the Log is in the Diviſion cf its Line, for it is the 
opinion of moſt Learned Men of our Age , that there: ought to be. 5o of 
our Engliſh Feet Diſtance from knot to knot ,and not 42, having fgund by 
good Experience that a Degree of the Earth contatneth a-great deal more 
than 300000 Engliſh Feet. 

S. What 1s the Cauſe of ſo great an Error ! 

Z. It is the meaſure with which we divide the ſaid Line ; that is to 
{ay, our Engliſh Foor, which 1s tco little, and leſs by 2 Inches 745, than 
the Foot of Bolorzn ; for although it-be very true that 5 Feet make a 
Geometrick pace, a 1000 Paces or 50co Feet a Mile, 60 Miles or 30c000 
Feet. a Degree, you muſt know that the Foot differs according to the 
diverſity of Countries, and that the Foot generally made uſe of to meaſure 
a Mile, is that of Boloigr, ( as they call-it )- which is 2 Inches x part 
of an Inch greater than our Eze/iſh Foot ; and therefore Mr. Norwood 
might very well affirm (in his Sea-man's Prattice) to have found by his 


own experience, that a Degree of the Circumfercnece of the Earth con- 


taineth 367200 of our Ezghſh Feet, when the Royal Academy of Sciences, 
and many more Learned Men,of our Age, find yet more , their meaſure 
being reduced to Engliſh Feet , and therefore you- may very well follow 
the faid Mr. Norwood's adviſe,, which he-giveth you-in the fame Book as 
followeth : Becanſe the Ships way #5 more than really appears by the Log-line , 
and becanfe it is more ſafe to have the reckoning to be ſomewhat b-fure the Ship , 


. *pecther with the evenneſs of the Numbers, to allow !'t 15909 ect robe one 
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gree, and conſequently 6000 Exgliſh Feet to be one Minute or 60th part of a Deg. 


wulgar ly call'd a Ade ,. which Number being divided by 120 , giveth 50 Feer 
berwixt kyot and” kyot upon the Log-line. So that upon this ground if a Ship 
runneth out one of theſe knots in half a Miante, ſhe runneth one Mile an hour, 


and if more accordingly. 


S. If the knots ſhould be at 50 Feet Diſtance from one another upon 
the Log-line, how cometh it then that moſt Pilots mark them but at 
62 Feet? ; 

7. It is becauſe they do not know that 5 of our Eng15ſh Feet maketh the 
Geometrical pace leſs than really it is,and by conſequence the Miles, for elſe 
they would net be fo obftinate to follow the ill Cuſtom of their prede- 
cellors; ſince their own experience muſt needs ſhow them their error , 
whici 55 to out-run their Ship by their Reckoning, if their half Minute 

Glaſs be of 30 Seconds, or juſt half a Minute. 
' S. How fhallI know if my half Minute Glaſs be of a true length, and 
how to meaſure any ſmall portion of Time ? 

T. It is very ealie, and | do not know any that hath taught it in more 
intelligible ters, than Mr. Philip's in his Advancement of Navigation , 
where you will find that this Experiment js thus to be performed. 

© Take a Bullet of any weight whatſoever, and make faſt a piece of 
_ < Thread or Silk to it, being 38+ Inches in length-from the Center of 
« the Bullet, unto the end of the Thread, where a Nooſe muſt be made 
< to hang it ona ſmall Pin, which is to be faſten'd to any places where 
« the Bulet may ſwing freely. BE 

< This Pendulum being thus prepared , hang its Nooſe on the Pin , 
© the Thread being exactly 33 5 Inches between the Center of Gravity, 
«< andthe Center of Motion, each of the ſwings of this Bullet (being 
« eithef ſwift or ſlow) ſhall be a true Second of Time; fo that 60 
« of theſe ſwings will be the true length of a Minute, and 30 the true 
« lengthof half a Minute; ſo by this ingenious Expeftment you may know 
«<. which of all your half Minntes is a true Glals,, and if you have no 
« Glaſs, you may meaſure any ſmall portion of time by this Experi- 
« ment, for half a Second of Time is diſcovered every time the Pendu- 
«< Jum doth paſs the Perpendicular, that is ſuppoſed to fall from the Pin 
« whereon the Pendulum doth hang. | 

Note, that it is beſt to let the Pendulum vibrate according to the length 
of the Ship, and to:hang it near the Main-maſt where the leaſt Motion 
of the Ship is. And if the Ship be toſſed, it will be beſt to make the 
Pendulym but a quarter of the length above aſligned , that is, 9 Inches 
and £ parts of an-Inch long , and count two vibrations, that is, one back- 
ward and one forward, to a Second. | 

S. Admit that I find my half Minute Glaſs of true length, is there no 
danger at all co make uſe of a Log-line whoſe knots are at 5o Feet Diſtarc? 
one from another ? 
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T. No, and there is no doubt but you will find your Reckoning more 


| juſt and exact by making uſe of a Line ſo divided, however if you fear 


any thing, becanſe it is not yet ſo much in uſe as the other of 42 Feet , 
you may make Trial of both together, and that which you find trueſt by 
your own Experience, you may make uſe of afterward in other Voyages : 
But take notice that in this PraCtice you muſt ACt with great Prudence , 
raking care to diſcover if there is any Current, for to ſucceed by ir 
the Log muſt remain where it falls, and therefore if the Current carries 
it a Stern , or puſh it forward , there will be ſome miſtake, and 
likewiſe if you Sail before the Wind it will be puſhed forward ac- 
cording as the waves are, and it will. be carried a Stern when you 
Sail cloſe by a Wind, in all which caſes you muſt give ſome. ſmall 
allowance , ſhortening or kngthening your Reckoning according as the 
occaſion requires. EF | 
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PROP. XXXI. 


Laces 


How to judge of the Ships way or Run by the Pendulum. 


T. You muſt mark 50 Feet (or more) upon the ſides of your 

Ship, then having your Pendulum ready , you ſhall defire one 

of your Company to throw a piece of a Stick, Chip, or the like 

over board, a weather the fore-part or Prow of the Ship, and as ſoon 

as the piece of wood comes even with the mark on the ſide of your Ship, 

where you begun the Divifion of your 50 Feet, then let.go the Bullet of 

your Pendulum, and reckon the. ſwings of your Bullet, until the.piece of 

wood comes even with the laſt mark, where the Diviſions of the 50 Feet 

end, and then Stop , and ſo by the Rwle of Three you may eaſily judge of 
the way or run of your Ship; as. for 


S, H' W is the Ships way to be. known by the Pendulum ? 


Example. 


&dmit that the Stick or Chip thrown into the Sea, had paſſed from the 
firſt mark (on the fore part of the Ship) to the laſt mark, (on the Stern) 
in the time that the Bullet of your Pendulum had 15 ſwings, every ſwing 
being a. Second. I -ſay by the Rule of Three: 1f ry Seconds give 50 Feet ; 
What will 36000 Seconds (that an Honr or Degree contains) give ? 


15) 18co000 (12000 36co. 
6000) 13000 (2 Miles 5O 
| 1 $9000 


E 12. Anſwer , 


_ 
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Anſwer , 2 Miles an hour , which ſet down accordingly upon your 
Log-board, thus, 2 kyors. If there had been any Feet remaining you 
ſhould allow for them, as if there had been 3000, you ſhould ſet down 
half a knot for halfa Mile, and if 855 , you ſhould ſet down a Fathom, 
and thus at any time you may take your Reckoning from the Log-board, 
in the ſame manner as when you keep your Reckoning by the Log. 

S. Why did you divide the Product of the Multiplication 12000 by 
6900 ?: | 6 | 2 

T. Becauſe a Mile containeth Gooo of our Feet, and thereby to re- 
duce it into Miles. - 


P R.O P.' XXXILI. 
Other ways to judge how many Miles or . Leagues . your: 
 Ship- Sails in an hour. 
S. & R-E there other ways to judge of the-Ships Run as eaſie as the - 


former ? 


e-Tnother way to know your. Diſtance Sailed 


f Is to obſerve in how many Glaſſes you raiſe or depteſs a Degree,, for . 
by it you will know your Diſtance Sailed , as for 


E xample. 
Admit that Sailing North or Soutlr, you find by your Obſervation you: - 


have raiſed or depreſſed the Pole one Degree, you may be ſure that you _ 
have Sailed or run 20 Leagues, (or 60 Miles) which being divided by the _ 
Glaſles which did-run in that time will ſhow you how much it-is an hour ; 


and , 
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T. Yes, and eaſier too, for. they require .neither Log , . 
Pendulum , nor Rule, of Three. For ſome throw a piece of 
wood over board. a weather , about the fore Caſtle or fore part of their 
Ship, and then walking towards the Stern, always even with the piece 
of wood which they threw into the Sea : They judge in the ſame manner 

. av if they were walking upon the Land, how many Miles (or Leagues) 
they go inan hour , and ſo they judge of the Ships-Run according to the 
flowneſs or ſwiftneſs of their pace. Thoſe of Experieficed judgments 
look only how. ſwiftly the Water paſſeth about the middle of the Ship ; 
conſidering alſo the force of the Wind, (and how it blows, whether from 
the Stern quarter, or bow,) as likewiſe the Currents and Waves, and by. 
theſe they judge how many Miles their Ship Sails in an hour. 
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and although this avoitien IS, eaſter Satling:North and South , than an wy / 
other Courſe , nevertheleſs there ts not any Courſe how oblique ſever 

it be, but:you may know this way (if you can obferve well) how many 
Leagues (or Miles) you mult Sail upon any Point of the Compaſs, ta raiſe 

or depreſs a Degree , as the following Table ſhoweth. 


To raiſe a Degree your Courſe being NarS,  CLeagues.Miles. 
you mult Sail . . . s. 20 Or 69 
If NbE, or Sb or WV bIW or ShE. 205 or 61 


and then your Diſtance from the Meridian you departed, is of 4 or 12 
If NNE or N NW or SSE or SSW . . . 215 or64 


Diſtance from the Meridian . -. . 8+ or 25 
ILNEbM or NWbNorS&b Sor SW bs. . 24 or 72 
Diſtance from the Meridian . . |. . .] , . . 13% qr 40 
FENEo NW o SEW cl. tle 5 28 or 85 
Diſtance from the Meridian Oe ag . . -20 or 60 
IC NE bEor NIV bW or SEb Eor SW bi . - - $6 0r 109 
Diſtance iram the Meridian +. . . 4 29 or $0 


If ENE or WNW or ESE or i sW + + $2 or 136 


Diſtance from the Meridian . . . + . «. « . :4850f 145 
If EbNorWbNorEbSorlWbsS ... . 492.5 Or 307 4 
Diſtance from the Meridian |... oj +.5 +» 99 £ Or 3015. 


S. Of theſe ſeveral ways to judge of the Diſtance Failed ; which 3 is 
it that our Pilots moſt practice? | 
T. The moſt prafticed is by the Log: To judge by the paſſing of the 
Water along the Ships fide, the ſtrength of the wind, the $gils the 
Ship hath out, and the manner the wind bloweth in them, an cotttatas 

Judgment is very necellary. ; | 


PROP. XXXIIIL 


 Aa.Sz 


Flow to allow for Carrents. 771 Judging of the Courſe 


and Diſtance. 
j WW. 


boy 


HAT InſtruQions will you give me concerning Currents ? 
T. Only this, that when you Sail agaipſt a- Current , if 
it be ſwifter than the Ships way you will fall - a Stern. but 
if it be flower you will get a head, ſo munch; as there is 
_ difference 
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will better underſtand by 
ek ole 


Admit that by yonr Reckaakag , (by the Log or otherwiſe) you Sall 
Eaſt 6 Miles art hour againft a- Current that ſets Welt 3 Miles in an hour , 


Eaſt. 

Subtract the 3 Miles that the Current ſets W an hour, from the 6 
Miles that you Sall in an hour , and the remainer 3 will be the:Miles that 
your Ship gocth a head Ealt. 

I Sail in an hour Eaſt . . } .' ..__- ---6: Miles. 
The Current ſets W in an hour , . . . . 3 


My Ship goeth a head in an -hour . . DT 3 Miles. 


E xample. 2. 


The Current ſets Weſt in an hovr . . .. 6 Miles. 
And I Sail Eaſt in an hour - . ..... : 3 


{y Ship falls a Stern in an hour . . . . 3 Miles. 


$. Admit that your, Ship run-W 5 Miles an hopr , and that the Cur 
rent ſets alſo W 3 Miles an hour , what muſt I do then ? 
T. You muſt add the Miles Sailed and thoſe of the Current together, 


. | ard the whole will be what your Ship goeth a head in an hour. 
i Example 3. 

'C F | : 

4 My Ship runs Wigan hoby |. ', +6, 1 $7 Miles, 


The Current ſets. afſo #in; an hour: of cad of a5 ch 20 43 
My Ship gocth a head itt an hbur ' Of 5 9g Miles IF. 


S.. Admit my Shi oo a'Current' that ſets WSW 3 Miles an hour ,. 
and'in & hours ſhe Sails x Leagtes SS, and'in 12 hours more 15 Leagues: 
$1. Now: how: ſhall | now what Coutſe and: Diſtance my >bith hatt 
made her way good, oſing ſhe firſt-ſer out. from A. © 

FT. You may; eaſily: know It "by the. Quadrant, of Kctckion, or the: 


plain Scale. 
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difference between the - Ships way, and the race of the Oy as you 


and you would know how many Miles an hour your Ship goeth a head 
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_ >Firſt draw-the Line AB, upoh the extremity of which at A, ere&t» 

the Perpendicular C, and with the Chord of 60 Degrees ( taken from 
your Scale) deſcribe a Quadrant on it, then ſet off your Ships firſt Courſe 
two Points from the South from D to E, and draw-the Line AE, and 
from A to G prick off your firſt Diſtance 12, Leagues , then lay off the 
Courſe of the Current, -which is 6 Points, from D to L, and draw the 
Line AL, fora W $W, which is the Courſe of the Current. 


"Ss = 
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Then draw? the Line G H Parallel to A'L, and prick on it from G 
to H, the 6 Leagues that the Current ſets forward-an 8 hours ; and for 
the ſecond Courſe draw the Line H K Parallel to. A C, then take again 
with your Compaſſes the Chord of 60 Degrees , and ſetting one Foot in 
H, with the other deſcribe the Arch.M'N ; and-from_ M prick your'Ship's 
ſecond Courſe, which is 4 Points from the South, then draw NH, and 
prick down on it the 15 Leagues Sailed,, from H toR, then draw RS 
Parallel to AL, whereon prick down-the-g Leages that the Current 
ſets in 12 howrs-from R to s -and draw. the Line AS, which being mea- 
ſured upon the Scale. of Leagues (Reckoning 10 but for 5) will ſhow you 
that your Ships right Diſtance is 40 Leagues. 
is Then to know what Point your Ship hath made good, meaſure the Arch 
1 | , DT, and you will find it 47 Degrees, which is 2 Degrees above 4 Points 
T - from the South, and therefore your, Courſe hath been SW, almoſt a quar- 
ter of a Point Weſterly. \ of 
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PROP. XXXIV. 
How to find which way the Current Sets. 


þ OW do they go to Work to know the Secret Frasſport of 
| the Currents?  _....... -** + T. + oy 
T. The PraCtice of it, is to have a Log half a Foot longer 

and three Inches wider than the ordinary one, that finking 


| deeper by the weight of the Lead , the Current may the have more force 


to command it the. better ; this Log they heave out in the wakeof the Ship, 


'.and letting the Line go (in the fame manner as when they will know the 


'Ships way by the halt Minute-glaſs,) they obſerve if this Log keepin the 


- wake of the Ship, for if it do, they conclude that there is no Current, 


but [if it not , but. fails off from it, they know by it which way the 
Currents Sets. Alſo when they meet with ſome Cape, Iſland, or Rock, 
they take notice which way the Current runs z theie Currents are com- 
monly diſcovered by their Rippling. + 


A 


PROP. XXXV. 


Of the Log-Board. 


S. HAT doyou mean by Log-Board ? ES 
I 7. I mean a Board divided into ſeveral Columns (like the 
following Table) upon which moſt Pilots uſe to ſet down 
their dead Reckoning , viz. The Courſe and Diſtance 


Sailed upon every ſhift of Wind, which you are likewiſe to do in this 


- Order. | : 
Firſt, ſet down the Time or Hours as you ſee in the firſt Column : 


Then the Ships Courſe as in the Second : Then the Knots, Half-knots, 
and Fathoms that the Ship runs, as in the Third, Fourth , and Fifth 
Columns: Then the Point of the Compaſs the Wind is at ,; as in the 

ixth Column : Then the force of the Wind as 1n the Seventh, andthe 
Variation as in the Eighth Column. | 
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The Log-Board. 
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Note, That when you begin a long Voyage, you: muſt keep a Log- 
Book ; in which you.muſt write down every day what is in your Log- 
board , in the fame order as you ſee-here; and beſides that alſo, what 
you: have ſeen, and how it. did. bear. from you; and alſo the Work of 


yaur Obſeryations, 
. S, How 
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S. How muſt I uſe the Log-Board 

T. Tounderſtand how to uſe ty .yoa muſt remember that ſo many 
Knots of the Log-Line as your Ship runs in half a Minute Glaſs, ſo many 
Mites ſhe _—_—— and Ttrat you muſt heave the togevery two 
hours, and thit:thebeſt way'is.to ſet downthe Courſe phade,gedd upon 
each Point of the Camipals. * : | ———_—— 


- OG RG oo , _ 


es Yor Example; 


Admit that my Courſe is SW, the Winl being at $SE, ahd that 
after two hours Sailing ( with the ſame Gale,) , I heave oor The Log and 


fing that to run 5 £ Knots in half a Mindte, and Þ the ſame time I bbſerve - 
alſo (by the wake of my Ship ) that there is half a Pom of Tjeeward 
way , by which I conclude that my Ship makes good bat the 5} half 
a Point Weſterly ; which accordingly I ſet down upon thetv{Board, 
and ſo continuing as' you ſee in the foregoing Table, I ſet down every 
two hours the Knots, Half-knots, and Fathoms that my Ship 'runs in 
half a Minute , with the ſeveral Courſes my Ship hath mate gobd, and 
what Wind bloweth, the force of the Wind and Variation; 


1 L 
PROP. XXXVI. 


Haw to ketp « Reckoning of 24 hours without 
| the Log. bs 


T. HE way of thoſe that Judge .of their Diſtance withont a 
Log isto have # Board of ſhe Colutnns; in the firſt of which 
they ſet down the Hours; in the ſecond the Courſe ; in the 
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How to take the! Reckoning from the LagBurk, herd to 
| : Compute the true Courſe: and. Diſtance. - 


1 
| | S. O W do. you Compute the true Courſe and Diſtance of your- 
1 Ship,, by the ſeveral Runs expreſt. _ the Log ? 

! T. Firſt I double the Knots, Hal 

there be any) of each. reſpeftive Courſe, by which. I know 

how: many Miles I have Sailed... , - 
' 3h | S. Why do you double the Knots ?  &c. 
| T. 1 double them to know how many Miles I have Sailed, for if they. 

| 


-knots., and. Fathoms (if 


expreſs-0n the Log-Board but the: Miles Sailed in an hour, 1 muſt needs 
double: then: to. know how. many Miles: I have Sailed 1 in two hours. ) 
| S.. What ; 
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S. What doth a-Fathom expreſs upon the Log-Board ? 

T. If your Knots be at 42 Foot diſtance one from another it expreſſes 
the 7th. part of a Mile in an hour, ſo that 2 Fathoms is ſomething more 
than a quarter of a Mile : But if the Knots are diſtant 5o Foot , 2 Fa- 
thoms are ſomething leſs than a quarter of a Mile, for a Fathonz con- 
tains but 6 Foot. . - 1. 

S. When do you take your Reckoning from the Log Board ? 

T. I take it every day at Noon, and commonly after my Obſervation, 
when I Work my Traverſe in this order. Having made a Table of Six 
Columns : (as you will ſee in the following Fourth Book:) I firſt ſet down 
the Courſe which my Ship made good, expreſt in the firſt Line of my 
Log-Board; to wit,, a SWbyW,; then the Miles -Sailed. upon that 


. © Courſe, (or Rumb) which (by doubling the Knots) I find to be 11 ; this 


done, I Reckon or Count the 1 1 Miles Sailed upon the Sinical Quadrant, 
to wit, upon the fifth Rumb from! the South, or SW by W, and the 


Circles-which repreſent the Miles (or Leagues) beginning from the Center 


of the.Inſtrument ; and pricking a ſmall pin upon the 11th. Circle and 
the aforeſaid Rumb; T look how much. it gives for Southing ,. and find ir 
6 Miles; - which-accordingly I ſet:down in the South Column; I find alſo 


: that it giveth for Weſting.g. Miles, which I likewiſe ſet down in the yy. 


Column, and-doing inthe tike manner, with the reft, theſe ſeveral Courſes 
nd Diſtances will be reduced and placed in their proper Columns, which 
then are to be added together, and after that Sabtracting the leſſer 
Number from the greater, the Remainer- wilt be the difference of Lati- 


tude and-Departure from.the-Meridian. 
. $. I do not underſtand what'you mean by SubtraCting the leſſer Num- | 


% 


ber from the greater, Pray explain your ſelf ? 

' T. 1 mean that having compared the North and. South Columns to-: 
gether, the leaſt of them muſt be Snbtratted from the greater, and the: 
like is to be done of the Eaſt and Weſt Columns, but of this more in: 
ſhewing you. the uſe of. the Sinical Quadrant. 


PROP. XXXVLII 


How-to Correft a Dead Reckoning, when the Dead Latitude: 
or differs from the obſerved Latitude. 


T. There are ſeveral ways, for you muſt Corrett your Dea 

j Latitude according as: your Courſe hath been, for if your-: 
Courſe hath been North and South ,, and by your Reckoning; 

you. find your Latitude leſs than by Obſervation , you muſt Correct the: 
Ships place in the ſame Meridian, and in the.obſerved Paralicl.. Þ 


F. = muſt I Corre&t my Dead Latitude ? 
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The Prafical Part "6 Boox [1], 


"es for Example. 


Admit I'depart from A.in the 5o Parallel (or Latitude of 5o Degr.) and 
that I Sail-dire&tly South 50 Leagues , which is 2 Degr. 30 Mun: it will 
appear by my Reckoning that my Ship is at B, in the Latitude of 47 
Degr. 3o Min. but by my Obſervation my Ship is in the Latitude-of 47 
Degr. therefore to.Corre&t my Dead Reckoning , 1 prick my Point in-C, 
under the ſame Meridian and in the 47 Parallel according to my Obſer- 
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S. What muſt I do when (Sailing North or South) the obſerved La- 
titude is leſſer than the Latitude by Reckoning ? 

T. You muſt ſhorten your Diſtance in the ſame Meridian, according 
to your obſerved Latitude. | 3 


eAs for Example, 


Admit that I depart from A, (in the Latitude of 5o Degrees) and Sal 
South 130 Miles ( which is 2 Degr. 10 Min. difference ) by my Reckon- 
ing, it will _ that 1 am arrived at Din the Latitude of 45 
go Min. but if by my obſerved Latitude I find I am arrived but in the 
Parallel of 48 Degrees; I ſhall prick my Point in F, and not in I, fince 
my Obſervation ſhews that there is an error inmy Reckoning. 


S. What: 


| Boox Hl. 


RAPTOTfTON 


S. What is the Cauſe of that error ? V | 
T. There is two things that may be the Cauſe of it, firſt the want of 
Care or of an Experienced Judgment, to judge well of the Ships way (or 
run) by, making it leſſer ar greater than it really is, or elſe by Stem- 
ming a Current, or Sailing-with it, | 
S. Muſt I always. Cqrrect the place of my Ship under the ſame Meri- 
dian , when my CburſT hath been either North-or South ? | 
T. Yes, when the error comes by not judging well of the diſtance: 
Sailed:, qr. when 2, Current ſets. with, or contrary to-your Courſe. but 
yan,mulg. not. dp. ig,, when, the.error proceeds from ſame other: Cauſes , 
as from the Variation (which by careful Obſervations is.caſily prevented); 
or- els by. croſlivg; a Qurrept ,, for in that caſe. you muſt Correct your 
Courſe: atherwiſe. 


eN, for Example. 


Admit that you Sail from A, and that notwithſtanding a prudent and: 
careful;:Reckoning, or: Judgyaent; of: your. diſtance, you findtwo, or three” 
days. together ,, that, your Ipzad : Latitude differs from. your abſcryed. 
Latitude, becauſe; of the; Currents; which your. Ship: Crallzs 3, ig-fiich-2 
caſe yon mult have great Care not to leave your Dead Reckoning for.to- 

and to your, aberved;Lazjtudes .C Coutſe: being, North, or South, ) 

or if you do, you will grofly miſtake. You ſhall then in ſich. a. caſe 
ſtand both to your Diſtance and Latitude by Obſervation, and with it 
ſhall Correct your Courſe, thus.z, you. hall take with your Compaſs the 
Miles of your Diſtance , and placing one Foot of it upon the place of. 
your Departure, , with.the ather Fogt deſcribe. an Arch upon the Parallel 
of your obſerved” Þatitude and the Poing-of interſeftion- will mari the 
place your Ship 1s arrivedat. | 


Example. 


Admit that by my Reckoning my Ship's Diſtance from A, is 1 5& Miles. 
South, (or 2 Deg. 30 Min.)'and 6 is arrived-atB, in- the Latitude of 47 
Degr. 30 Mm. North-: But by-my:Obſervatton-I find it tobe in the Lati- 
tude of 47 Degr. 5o Min, and I know that the: Current: iets-Weſtward; 
therefore to Corredt the error of 'my Courſe, and to find the-place of 'm7 
Ship, I'take upon the Meridian 1 50 Miles or 2:Degr: 30 Min.- which is 
my diſtance from A, the place I departed*laſt;, and: then placing one 
Fogt, of my Compals in A;, withr. the. other I deſcribe-an Areh-, which 
cuts the obſerved Parallel.in G, the Point which marks the phace that my. 
Ship. is arrived at. As for the error thatmay- happen-by-the Variations. 
becauſe it may eaſily be Corrected whenfound out by the Obſervations of. 
: I ſhall not trouble you with any more Examplcs of this kind;,. but: 
will now ſhew you how to Correct the error that may h=ppen by Sailing: 
ender a Parallel, (Eaſt or Welt.) weed 

a% to - 


+ WH 1 EEE) 


Book 111. 


The Praftical Part of 


PROP. XXXIX. 


. How to Corre# your Dead Latitude by your obſerved Latitude 
| . when. you. Sail Eaſt or Weſt. 


= 
Ld 


'S.v HAT muft Ido to Corre& my Reckoning when T Sail Eaſt 
\ A / or Weſt, and find that the Dead and obſerved Latitude a- 


ree ? | 

| T. In that caſe you cannot: Correct the error of your 
Reckoning ( if there be any ) nor diſcover by your Obſervation. if any 
Current hath hindered your. way, or ſet you forward, or made it greater, 
and therefore when you fear to Stem a Current, you are to alter 
.your Courſe, that by the difference of Latitude you may diſcover the 
EITOT. 
FS. How ſhall I Corre& my Reckoning when having Sailed ſo many 
'Leagues (or Miles) Eaſt or Weſt, I find by my Obſervation that my 
LAEes hath not” been under that Parallel where my Reckoning places 
mer > 
_ T. It muſt be Correfted by your difference in Latitude and diſtance 
'aS In this EO 


Example. 


Admit that departing from B in the Parallel of 47 Deg. 30 Min after 
having, Sailed 130 Miles Weſt, you find by Obſervation you are in the 
Parallel of 47 Degrees; to Correft your Courſe wherein there is error, 
you muſt take with your Compaſs upon the Meridian the 130 Miles 
(or 2 Degr. 10 Min.) Sailed, and ſetting one Foot in B, with the other, 
deſcribe an Arch which will cut-the 47. Parallel, and the Point of Inter- 
ſeftion at H will mark the place of your Ship. b 

S. How muſt I Correct my Reckoning , Sailing obliquely or between 
a Parallel and a Meridian ? oY | 

T. When you Sail within 5 or 6 Points of the Meridian and the Dead 
and obſerved Latitudes differ , you may beſure that there is ſome error, 
either by miſ-jadgjng the diſtance run or your Courſe. In this caſe, if 
you are more ſure  X the Rumb or Courſe than of the Diſtance , you 


mult ſtand to your Courſe, and the Ship's place muſt be Correfted upon 
the Rumb by altering your Diſtance, as in this 


Example, 
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Example. 


Admit that your Ship Sails from A, SW 60 Leagues, and fo by your 
Reckoning you find you are arrived at [, in the Parallel of 47 Degr. 50 

- Min. but -by-Obſervation you are arrived but in the Parallel of 48 De- 
grees. I ſay that you muſt ſhorten the Ships diſtance upon the Courſe, 
-and that you are to prick your Point in M, for the (CorreCted) place of 


your Ship. 
FO » 
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'S S. What muſt I do when my difference in Latitude is greater by Ob- 
T, ſervation than my Reckoning ? | 
[- - - T.- You muſt enlarge the Ships diſtance upon the Courſe; as for Ex- 
ample, if your Dead Latitude was 47 Degr. 50 Min. and your obſerved 
el  Laritude 47 Degr. 30 Min. you muſt prick your Point in L, and not inI, 
- ſince your Obſervation ſheweth that your diſtance is greater than you did 
- ons cm to be, and that your Ship is in the Parallel of 47 Degrees 39 
1 inutes. | | 
if .S$, Suppoſe that I were more ſure of my diſtance Sailed, than- of my 
vu Conrſe., becauſe of the Currents and Variation which I could not obſerve, 
ol ' what muſt I do then? : ; — 
T. In that caſe you muſt ſtand to your diſtance Sailed, and-Corre&t 
your Courſe, ; '* 
ple, 
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eAs for Example. 


Admit that departing from A, you Sail away 5 W {67 Miles, and 
fo by Eftimation re arrived at M , in\the Parallel.or .Latitude:of 48 
Degrees ; but by the obſerved Latitude you find you are arrived in the 
Parallel of 47 -Degr. 50 Mia. 1-ſfay that you muſt ſtand;to your Miles 
failed, and Correct your Courſe thus: You-nuult take with your Congpaſs 
the diſtance Sailed ; to wit, 167 Miles, '(upon the Meridian) and pla- 
cing one Foot of it in A, with the other deſcribe a ſecret Arch which 
cuts the Parallel of 47 Degr. 5o Min. and the Point N of interſeQion 
will ſhew the place of your Ship. : | 
. .S. Whatmalſt Ido, if I ka ſt-as- much the diſtance -as the Courſe ? 
T. You muſt part the difference; as for Example, if you think to 
have Sailed by the Rumb AL, which is a.S W, and to be arrived/at M, 
in the Parallel ( or Latitnde) of 48 Degrees; and your Obſervatian 
ſlieweth that you are in the Parallel DN, you muſt ſtand to the Longi- 
tude of the Point at M, and drawing the ſecret'Line MO, Paralkl toa 
Meridian ; mark your Point in © for the'place of your Ship. . / *' 
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*P RO P.| XL. \ 5 
Fow to Corre& (by the Card ) a Compoſed Courſe or 


. > Jeveral Courſes Together. 


S. HAT Yo\ygu meth by a Compoſed Conrſe?- © 
T. I rhtan ſeveral Courſes together, as when we have 
"Safted or SteeretuponſeveralPointsof the Compal, which 
commonly happens becauſe of contrary Winds,and different 
ſhifts-of it, which oblige the Pilot to alter his Courſe : Aud ſometimes 
becauſe of _ or _ of _ Rocks, > al .-p like. 
S.-How ſhall 1 Corre&..my..Reckoning , having Sailed upon ſeveral 
Courſes, ſometime Northaad foractimie South ? ay __ 
T. In this caſe, if the obſerved Latitude differs from the Latitude by 
Eſtimation, you muſt ſtand to the ſame Longitude, and: prick your Point 
In the obſerved Parallel. 


es for Exanple. 


Y Admit that eng eparted from thePotrit'at'P,'you'think to be arrived 
-at S, inthe Latitrde'of 47 Degr. ' but” by yottr Obſervation youtind tobe 


in the Latitude of 46 Degrees; the Correction of it,”is to ſtand to theſame 
"Meridian of :S,7 a ro prick yoirPoint in T,' tte obſerved Paralle}. 


S. What muſt I do when my ſeveral Courſes have beerr either to the 
Southward, or elſe to the Northward ? 
+ FT. You muſt dividEto each-fngle Courſe the difference which you find 
"between the Dead Latitude 3nd obſerved Latitude. 
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eAs for Example. | 


Admit that departing from K, in the 5o Parallel you Sail to the South 
by theRumb KV, VX, X.Z, if by Eſtimation your Ship is at Z, in the 


* 47 Parallel (or Latitude 6f 47 Degr.) and by Obſervation in the 46th, 


the difference is of one Degree, which muſt be divided according as each 
Courſe did alter the Latitude by Eſtimation, as in this Example; all the 
difference in Latitude by Eſtimation being of 3 Degrees: Admit that the 
difference in Latitude of the firſt Courſe was of one Degree, which is the 
Third part. - I lengthen my firſt Courſe the Third part of my. difference, 
vIZ. 20 Min. (fince a Degree containeth 60 Min.) then placing one Foot 
of my Compaſs in K, and the other in Y, upon the Parallel of 48 Degr. 
40 Min. I prick my firſt Point 20 Min. more to the Southward than it 
was at firſt; and doing as much from Y and from 2, for the Second and 
Third Courſe I prick my (corrected) Point in 3, the place my Ship is. 
arrived at according to my Obſervation. £ 

S. But nog that I was more ſure of my Courſe than of my diſtance, 
what muſt I do then? | | 

T. You muſt ftand to your Courſe, but you muſt lengthen your 
diſtance. , 
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Ls for Example. 
Admit that after theſe three Courſes P 9, 9 R, and RS, you think to be 
axrived in the Latitude (or Parallel) of 47 Degrees, but by Obſervation 
you find you are arrived in the Parallel ( or Latitnde ) of 46 Degr. you 
mulſt lengthen the diſtance uponeach Courſe (proportionally, to the diffe- 
rence between-the obſerved Latitude, and Latitude/by Eſtimation,) and 
ſo inſtead of Þ 9, prick P 4, aud for 9R, prick 45> ——— 
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. '\The Prattical Part of Boox MI. 


PROP. XLLI. 


How to Work a Ship. at Sea. 


I wonder you. have not taught me yet, ,how'to Work a Ship 
at Sea ? | | : - 

T. Although I have not done it ; it 1s not that.I have forgot 
how neceſſary it is to a beginner , 'but only becauſe Captaii.Srrmy hath 
Treated of it, ſo fully and well'in his eMarmers e Magazine, that I 
think it impoſſible to do it better ; however becauſe this Work would 
be imperfect without ir, I ſhall ſer it down in his own words, without 
adding, any thing to it,but what I find amifs(may be by the Printers fault) 
not doubting but a great many who are unwilling to go tothe price of his. 
book; and others who never ſaw it nor heard of it, will be glad to find: 
it. here in the proper Sea phraſes, as followeth: | 


s. g NCE you deſign to ſhew me the. Practical part of Navigation , 


The Wind « far. 


The Wind is fair though but little, it comes well, as if it would ſtand, 
therefore up a hand and looſe your Fore-top-ſall in the Top, that the Ship- 


- may fee we will ſail; bring Cable to the Capſton, heave up your Anchor, 


boſe your Fore-ſail in the Brails,put a broad our Colours,looſe the Mizen 
in the Brails, is all our Men on board ? Thoſe that be on Stiore may, have- 
a:Tow.,. and be bleft with a Ruther; for we will ſtay for no Man : .Come 
my hearts, heaye up your Anchor,;.that we may have a good prize ; 
come, who ſays. Amen? One and all; oh brave hearts, the Anchor is a 
peck ; heave out . your Fore-top-fail , heave out Main-top-fail , hawl! 
home the Top-ſail:ſheets, the Anchor.is-away: ;- let fall- your Fore-ſail, 
hoiſe up your Fore-top-ſail, hoife up your Main-top-fall ; up and looſe 


" the Main-fail, and ſer, him; looſe Sprit-fail, and 'Spru-ſail Top-fail : 


A brave Gale, bring, the Fore-tack to the Cat-head, and trim our Sails 
quartering ; hoiſe up our Small-fails, heave out the Mizen-top-ſail and. 
{et hint ; now we are clear, ang the Wind like to ſtand; hoiſe in our: 


--- Boars before it-is roo much Sea; aboard Main-rtack”; aboard Fore-tack, a 


Lee the Helm handſomly, and bring her to. eaſily, that ſhe may not ſtay: 


* Brace the Fore-fail and Fore-top-fail to the Maſt, and hawl up the Lee 


bowtines, 'that the Ship may not ſtay ; paſs Ropes for the Boats on the 
Lee lide, and be ready to clap on your Tackle, and hoiſe them in; ſtow- 
themn-fait, let go the Lee-bowline of the Fore-ſail, and Weather-braces : 
Right your Helm , hale aft the Fore-ſheet, trim the Sails quartering as 
before 5 looſe Sprit-ſaih, and hawl aft the ſheets, and-hoiſe up the Sprit-- 
fail:Top-iall and other Smaall-ſailss Tet the Main-ſtay-fail, and nr — 
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| fail-ftay-ſail, and Mizen-ſtay-ſail, and Main-top-ſfail-ſtay-fail, and lace 


on your Bonnets, that we may make the moſt of our way, to our Station, 
clear your Ropes : Come, get up our Steering-ſails, the Lee-ſteering-. 
ſails of Main-fail, and Main-top-ſfail, Fore-fail and Fore-top-ſail only , 


' for they will ſit faireſt , and draw moſt. Thws, you have a brave Ship ux-- 


der all her Sails and Canvas , in her ſmifteſt way of Sailing upon the Sea; now 
let us have her right before the Wind. | 


Right afore the Wind and a freſh Gale. 


The' Wind is vered right aft, take in your fore and: fore Top-ſaiR 
Steering-ſail, and Fore-top-ſail, and Main and Main-top-fail-Ray-fails ;- 
for they are becalmed by the after Sails, and will only beat ont ;- the- 
Wind blows a freſh Gale, round aft the main ſheets, and fore ſheets, 
Square-your Yards, take in your main and main Top-fail Steering-fails ; 
unlace your Bonnets, take in your main and foro Top-gallant-fails; in 
Sprit-ſail, and Mizen Top-fail, let go the ſheets, hawl home your Clew-- 
lines, caſt aff Top-gallant Bowlines. Thwz, you have allthe ſmall Sails in,, 
and furled, when it blows too hard to bear them, *' 


The Wind weretle forward and ſcanteth. 


The Wind ſcanteth, vere out ſome of your fore and main ſheets, . 
and Sprit-ſail ſheets, and let go your weather braces z. Top your Sprit-- 
ſail Yard : The, Wind ſtill vereth forward ; get aboard the fore and 
main Tack ; caſt off your weather ſheets and braces; the Sails are in the 
Wind, hawloff main and fore ſheets; the Wind is ſharp, hawl forward 
the main Bowline and fore Bowline, and hawl up the main Top-ſail-and - 
fore Top-ſail Bowline, and ſetin your Lee-braces, and keep her as near. 
as ſhe-will lie. Thus, bave you all the Sails trim'd ſharp, and by a Wind ? 


_ The Wind blows frisking. 
The Wind blows hard ; ſettle our fore and main Top-fails, two thirds - 


' of the Maſt down; it is more Wind, *come, hawl down both Top-ſails- 


cloſe, come; ſtand by, take in our Top-fails; let go the Top-ſail Bow-- 


lines ,* and Lee-braces; kt go the Lee-ſheets, ſet in your weather braccs, - 


ſpill the Sails, hawl home the Top-ſait Clewlines, Square the Yard. Mow + 
the Topsſails are furted; and you bave the Ship in all her Low-ſails, or. Cour ſes.” 


It bloweth a Storm, 


It is like to overblow, take mn your Sprit-ſail , ſtand by to hard the: 
Fore-ſail ;- caſt off the'Top-ſail-ſheets, Glewgarnets, Leechlines,. Eunt- 
ines z' ſtand by. the ſheet, and brace; low'r the yard and furl the Sail, 
tere is like to be very much-Wind z ſee-that your mzin.hallyards be clear, : 

| an... 
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\ | 
and all the ol of your Geer, clear and caſt off: (Is all clear ?) Low'r the. 
2 


main Yard ,t hawl down upon your down hawl; now the Yard is down, 
hawl up the Clewgarnets, Lifts, Leachlines, and Buntlines, and furl the 
Sail faſt, and faſten the Yards, that they may-not Traverſe and: gall, 
Thus have you the Ship atrye. under 4 Rn. | 


eL wery hollow grown. Sea. 


We make foul weather , look the Guns be all faſt , come hand the 
Mizen ; the Ship lies very broad off, it is better ſpooning before the 
Sea, than trying or hulling; go reef the Fore-ſail and ſet him; hawl 
aft the Fore-fheet ; the Helm is hard a weather , mind at Helm what 
is ſaid to. you carefully : The Ship wears bravely; ſteady, ſke is before it; 


belay-the-fore down-hall; it is done : the Sail. is ſplit ; go hawl dowa the. 


Yard, and. get the: Sail into the Ship, and unbind all the things. clear 


of it : Starboard, hard up, right your Helm , Port, Port hard, more. 
hands, he cannot put up the Helm; a very fierce ſtorm , the Sea breaks 


ſtrange and dangerous. ſtand by to hawl off upon the Lanniard of the 
Whip-ſtaff, and help the man at Helm, and mind what is ſaid to you ; 
ſhall we get down our Top Mafts? No, let all ſtand, ſhe ſcuds before 
the Sea very well, the Top-maſt being aloft the Shipis the wholſomer, 
and maketh better way through the Sea, ſeeing we have Sea-room. Thus 
you ſee the Ship handled in fair weather and foul, I, and-Large; now-let us ſee 
how we can turn to Windward. 


The Storm 15 over, let us-turn-t0 Windward. 


The Storm is over , ſet Fore-ſail and Main-ſail, bring our Ship to ; 
ſet the Mizer>the-Main-top-ſail , and the Fore-top-ſail ; our Courſe is 
ESE, theWind is at South ; get*the.Starboardtacks aboard, caſt off 
our Weather-braces and Lifts; ſet in the Lee-braces, and hawl forward 
by the Weather-bowlings, andhawl them tayght and belay them, and 
hawl over the Mizen-tack to Windward; keep her full, and by as near 
as ſhe will lye: How wind-you? Eaſt, a.quade Wind; no:near, hard no 
near, the Wind vereth to the Eaſtward Ril]; How Wind you? NE, hard, 
no near, the Wind is right in our Teeth no near ſtill: How Wind you? 
NW þb N, the Wind will be Northerly, make ready to go about; we 
ſhall Iye our Courſe the other way, no-near, give the Ship way; that ſhe 
may ſtay ; ready, ready, a.Lee the Helm, vere out the fore ſheet, let 
20 Fore-top-bowline, caſt off the Lee-braces of your Fore-ſail and Fore- 
top-ſail, brace in upon your Weather-braces: The Fore-ſails is a Back- 
ſtays, hawl Main-ſail, hawl, let riſe the Main-tack ; caſt off your Lar- 
board-braces; let go Main-bowline,, and: Main-top-ſail-bowline ; brace 
about the Yard, bawl forward-by the Larboard-bowlines ; get the Mal- 
tack cloſe down in the Cheſs-tree ;; the:ſheet is cloſe aft, hawl off all ; 


hawJ, get to. Foxe-tack, let go Fare-bowline, and, cat 
: aw 
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hawl. aft the'Fore-ſheet , hawl taught the Main-bowline, and Main-top- 
*Kail-bowline ; ſhifr the 'Mrzen-tack, hawl! tanght Fore-bowline, and Fore- 
top-ſail-boyiline ; ſet im the 'Lee-braces fore and aft, keep her as near as 
ſhe. will lye : No near, how Wind you? NNE: Thus, ware no more; 
no near, keep her full ; the'Wind is at / NE - Thus, -ware no more, 
"(how Wind you?) 'EN E,*the'Wind is at N, keep her away her Courſe 
ESE :*Caſt off the'Lee-braces, 'and*Weather-bowlines, and ſet in your 
Weather-braces, vere oat the Main-fſheet, and Fore-ſheet, looſe the Sprit- 
- ail, and*Sprit-fail Top-fail, and Mizen-top-fail, and Top-gallant-ſails ; 
*Hoife them up; the Wind veres aft till, ter riſe the Fore-tack ; the Wind's 
quartering, hawL aft the Fore-ſheet, bring it down to the Cat-head with 

a Paſs-a-ree ;z ſteady in your ' Weather-braces ; - the Wind ſtands. 'Thzs 
\ you have the Ship 44-at firſt , Steering: #ll ber Canvas, Quarter-wind ; 
"fbe bath. been wrought in all manner of weather , 'and all forts of Winds : 
Therefore we will draw wet poe7 opt Man of War in Chaſe and taking 
.of her Prize, and ſo leave this Prattick part to your Cenſure. | 


The Man of War in her Station. 


'Now weare inour Station,;and'a good Latitnde; hand'your Top-ſails2nd 
'farl your Main-Cail and Fore-ſail,:and brail yp the 'Mizen ,: and'let-her lie 
at Hull, untill fortoneappear within'our Horizon. vp aloft to the T 
maſt-head, and look abroad, 'Young men, look well to the Weſtward.,. 
if you.can fee any Ship thauthath been'Nipt with the laſt Eaſterly Winds :. 
Sail, a"Sail, where? Fair by ws;, how ſtands ſhe? Tortha Eaſtward, 'ard 
two Points \upon her Weather>bow , and hath-her | Larboard Tacks aboard 
© then' ſhe lies cloſe by*a Wind; we fee*her npon 'the Detks plainly; | 
2;good man;to' Helm ; up Young'men ,. and lo6fe the Fore-fail, Main-fail,. 
and 'Mizen; get the Larboardtacks aboard ; heave-out- the Main-top- 
Oil, and Ar) Ama mig the Sprit-ſail; keep her as near as/ſhe 
will lie z hawl-aft the theets, and hawl vp your :Bowlines taught ; do- 
you. ſee your thafe ? 'Fea;* how Wind-you ? E IV E., then the Wind is- 
at N, hoiſe up; I as Jou-can 5- heave ont 'Sprit-ſail: 
Top-fail, andMrzen-top-fail ;+ hawl home the ſheets; and hoiſe them up ;-a 
Young man looſethe Main-top-gallant-ail;and'Fore-top-gallant-ſail;hawl. 
home the ſheets, arnd-hoiſe them-rvp-3 hoiſe up Main-ſtay-ſail, and Mizen-- 
Nay-ſail , and loofe the —— and Fore-top-fail Stay-ſails , and: 
ſet them; it- blows a brave chaſing Gale; the Ship makes brave way. 


throngh the Sea , we-raife her apace;, if: ſhe keep her Courſe, we-ſhalt 
be up with her in'three Glaffes; 'no-near,, keep the.chaſe open with the- 
Litch of the Fore-ſail : . So, thus, keep her thus, come. aft.all hands, the- 
Ship will Steer” the better, when you fit-all quiet ,, by: her: ſmall Sails ;; 
for ſhe is too mach"by'the head, the Chaſe is zluſty. brave Ship: So much. 
"the hetter, ſhe-hath the more goods in her-hold 3. the Ship, hath-a great. 
"mary Guns , itmay* be fhe-is a Privatcer.. 


Port. 
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our Main-top ; ſtep aft a-ha 


. -Port;,: the Chaſe: is about, come fetch her, Wake, and we will be-about 
_ after her; we Sail far better than ſhe; we. have her Wake, a-lee the 
* Helm, vere out Fore-ſheet z every.man ſtand handſomly. to his bulineſs, 
. and mind the Bowlines and Braces, Tacks and Sheets; hawl Main-fail , 


hawl; let go Main-bowline, Top-bowline, Top-gallant-bowline; 'haw] 
of a!l, hawl, ſhift the Helm; bring{ her,to, hawl the Main-ſheet and 
Fore-{heet , cloſe aft ; ſctin the Lee-braces ,.. hawl taught the Boyw-lines; 


the Chaſe keeps cloſe upon a Wind z keep her open under opr Lee. Gun- 


ner, ſee that you have all things in readineſs, and that the Guns he clear; 
and that nothing peſter our Decks : — Down with all Hammocks and 
Cabins that may hinder and hurt us. Gunner is all all our Geer ready? 
Is there ſtore of Cartrages ready fill'd, all, manner of Shot at the Main- 
maſt ? Is there Rammers, ;Spanges,.Ladles, Priming-irons, and Horns, 
Linſtocks, Wads, and Water, at their ſeveral quarters ſufficient. for them? 
Be ſure that none of our Guns be cloy'd ; -and.when we are in Fight, be 
ſure to Load our Guns with Croſs-bar and Langrel; always obſerve to 
give Fire when the word-1s given. See that there be Half-pikes and 
Javelins in readineſs, and all oar Small-ſhot well furniſhed , and all 
their Bandaleers fill'd with Powder , and Shot in their Pouches ; ſee 
that our-Myurtherers and: Stock-fowlers-have their Chambers fill'd with 
good Powder , and;Bags of Small-ſhot to Load them. that if we ſhould 


be laid aboard; we might dear our: Decks, Starboard, the'Chaſe pays 


away. more .room , Starboard hard ; vere oit ſome of the Main-ſheet 
and Fore-ſheet ; caſt off the Larboard-hraces,  ſteddy, keep her thus : 
Well Stcer'd, the Chaſe goes away room, her ſheets are both aft, ſhe 
is right before the Wind : Starboard hatd ; let riſe Main-tack,let riſe Fore- 
rack ; hawl aft Main-ſheet, hawl aft Fore-ſheet ;. we have a Stern-chaſe, 
but we ſhall be up with her preſently, for. we fetch upon her Hand-going; 


the Chaſe hawls up his Main-ſail and furls it ;_ ſhe puts abroad, ber Waſt- 


cloaths ; ſhe will Fight us; come up Young men, and furl our Main-ſail, 
Sling our Main-yard, - with,the Chains in the Main-top ; fling our Fore- 
yard , put abroad our Waſt-cloaths; he will Fight us before the Wind; 
I ſee ſhe is full of men;-it ,is,a hot Ship,but deep and foul; _come cheerly 


my hearts, it is a-prize worth Fighting for ; . the Chaſe takes in her Small- 
fo 


{alls; up a loft and take in oun Top-gallant-fails, Sprit-ſail, Top-fail, 
Mizen-top-ſail; and furl the Sprit-ſail, and get the Yard alongſt under the 
Bow-ſprit; ſhe puts abroad her Colours, they are Red, White, and Blew, 
Dutch Colours; no force; Boys up.aMd put abroad St. George's Colours in 

z-hand, and put abroad our Ancient ; call all hands 
aloft. Come up a loft all bands :. They are all up Captain. 


' Gentlemen , We: are here employed and maintained by His Majeſty 
King F A M_ E.S, and our Country, to do our endeavours to keep 
this Coaſt from Pyracy and Robbers, and His Majeſties Enemies ; and 
it is our fortune to meet this Ship at this time : Therefore I deſire you 
in His Majeſties Name , and for the ſake of our Country, and the _— 
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' of our Engliſh Nation , and our ſelves, for every man to behave himſelf 


Couragious like Engliſhmen; and not to haye the leaſt ſhew of a Coward 
but to obſerVſ® the Wards of Command, -and do his utmoſt endeavour : 
Into Gods hands we commit our Cauſe, and our Selves. So every man to 


his Quarters and ſhew. his Couragez and God'be. with you. / |. 


She ſettleskerTop-ſails,weare within ſhot; let all our Guns be looſeinthe - 
Tackles, and the Ports all knockt open, that we may beready ——_— 
Guns when the Word is: given.::; Up noiſe of Trumpets and hail qur Prize ; + 
fhe anſwereth again with her Trumpet: Hold faſt Gunner , donot fire-rill 
we hail them with our. Voicesz :Port, Edge towards. him ;/ he fires his 
broad-fide upon us: What chear my hearts? Is all well betwixt Decks? 
Yea, yea, only he rak'd us through and through; .no force, it is his turn 
next; but give not Fire untill we are within Piſtol-ſhot ; Port , Edge 
towards him ; he plies his Small-ſhot; hold faſt Gunner; Port, right 
your Nelm; we will run up his ſide ; Starboard a little; give Fire, Gun- 
ner; that was well done; this Broad-ſide hath made their Deck thin , 
but the Small-ſhot at firſt did gaul us; clap in ſome Caſe-ſhot in the Guns 
you are now a loading: Brace to the Fore-top-fail, that we may not 
ſhoot a head ; he lies broad off to the Southward, to bring his other Broad- 
ſide to bear upon us; Starboard hard, get to Larboard Fore-tack; trim 


'your Top-fails; run out your Larboard Guns; he Fires his Starboard 


Broad-ſide upon us, he pours in his Small-ſhot z Starboard, give.not Fire 
untill he fall off, that the Prize may receive our full Broad-ſide, Steady, 
Port a little; give Fire, Gunner; his Fore-maſt is by the board ; this 
laſt Broad-ſide hath done great Execution z Cheerly my Mates, the day 
will be ours ; he is Shot-a-head ; he bears up before the Wind to ſtop 
his Leaks: Keep her thus; well Steer'd ; Port, Port hard ; bear up be-- 


_ fore the Wind, that we may give him our Starboard Broad-fide';z Gun- 
neg, is there great ſtore of Caſe-ſhot and Langrel in our Guns? Yea, 


yea. Port, make ready to board him; have your Laſhers clear, and able 
men with them : Edge towards him when you give Fire z bring. your 
Guns to bear amongft his men with the.Caſe-fhot; well Steer'd,, we are 
cloſe on board; give#Fire, 'Starboaxd, well done Gunner; they lic heads 


- and points aboard the Chaſe ;i come, aboard him bravely ; Enter, enter; 


are you latch'd faſt ? Yea, yea; we will have him before we go here hence ; 
cut up the Decks; ply-your hand Granadoes and Stink-potsz. he cries out 
Quarter, Quarter for our Lives, and we will 7 wa up Ship. and Goods : 
Good quarter is granted, provided you-will lay down all your Arms, open 
the hatches, hawldown- all your Sails and furl them; looſe the letchings, 
we will ſheer off our. Ship,,. and hoiſe out our Shallop; if you offer to 
make any Sail, expeCt no quarter for your Lives; go with the Shallop, and 
ſend aboard the Captain, Lieutenant , and Maſter and Mates, with as 
many more as the Shallop will carry. So we will leave the Man of War 


-to his prize, and to ſecure his Priſoners. 
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4 Ship deſeri'd,, and Sea-terms explat'. 


wake what has been before faid more intelligent , E (ball here 

give you the Draughe of a Ship, with her Rigging» thaz. fo 

you may notaluagether be a Stranger to the Names of the Mafts 

; and Tackle ar your firſt going aboard a Ship; and then ſhall 
gire Joi the Explanatian of” the moſt uſual Sea 8 3H! 
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Is The Enkgn. | + a2 4:74. wlll The Fore-top-gallane-bourines 
2. The Mizon-vane. © [ 21. The Fore-top-maſt-ſtay. | 
3. The Mixon-top-fail. - _ | 22. FheFo ono 
4. The Mizon-top-ſail-yard. 23. The 
©. The Croſs-jack-yard.  . -| 24+ The Fare-ſtay. 
6. The Mizon-yard. My he Maitt-ſtay.. . 
. The Main-vane. © Me d-ltay. 
. The Main-pendant. - ha [The Main-top-gallant-ftay. 
9. The Main-top-gallang-ſail. | 28 8. The Main-top-gallant-bowlines. 
10. The Main-top- ſail. | 29. TheFore-to it-braces. 
I1. The Main-ſ31]. | 30. The Fore-top-ſail-braces. 
12. The Fore-vage. | 32-. The Main-cop-Jall-dowline. | 
x3. The Fore-top-gallant-ſail. | 32. The Galleries. | 
' 14+ The Fore-top-ſail. | 33- .The Poop-lapthorns. _. 
15- The =" 34+ The Main-top-ſail-brace. 
_ 3» | 4.-The MING; 
The Spri-fall-op fi, | 6, The Main-mgft. _ 
13. FL ag canon . $ 6, TheFore-malt.. 
19- The rop gallamt-ſtay | 4. The Bow-ſprit. 


os Explanation .of the moſ wſual Sea-yerms,. 


A 
FT or Aba fromward the Fore-part of the Ship, or toward the 
Arms  H12 Mf bens oft, that s towards th the Stern. 
How ers ye fore and ”” of that is, how fares all your Ships Com-' 


pany. 
—_ a Word uſed by a Man of Wer to his Enemy, and fonifies , 
Tel 
Strike Amain , that is, Loans your Top-ſails. 
- - The Anchor s apeck, that fignifies the Akkhor i is right prder the Hawſe 
(or uy ©) thraugh, which the Cable belonging to the Anchor runs ont. 
or 35 8 Cock-bell , that i is, hangs up 3 and down by the up 


oo Spe Aoi Wl; that is, the Cable'is got abvarthe Fluke: | BY 


en Awning, A fail or, the like , ſupported like a Canopy over the 
Deck, to prevent the ſcorching _ the Sun in hat Climats. A 


\ToBak, tolade Water one of the Ship Hal mah Bickets, ot th 


eu the Ballſ Uivideor ſeperate it. #4 
Tht Relleſt: that. is, rans over from one Y he ke 
f acnyt Jr 'towards it. 


Tobeer &c. To fail | 
6 To beer 6 a Ws 20 Gail befare or Micha Wind ico a Exchourr 
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« A Piece of Ordnance doth comie ro boar » that is, lies » eighs yith! the 
Mark. :.*-- 

Bear up, term uſed in conding te Ship,. when they would have her 
fail more before the Wind.” 

Bear up round, pat her right. before the Wind: ©, Sa 

To Belage., to-make faſt any rhnning/Rope.. mor ns RS 

To Bend a Cable, is to make faſt. gon le 

A Birth, # convenient ſpace! to'moor a Ship in; © © iq. 

A Birhr;. any part of a Rope between theends. . ns = 12 

The Bilge,” the breadtirar ns place the Ship reſts on when. ſe is'2 

round. 

» The Ship 2 bleed; that is, has ſtruck off ſome. of. her Timber but 2 
Rock or Anchor , and ſprings a'Leak., Oo | Mm + 

A Bittake,, that whereon the Compaſs ſtands. - PRE Sf Lt: 

A Bitter, Az turniof a Cable about the Bits. Bb 

The Bits, two 'Main-ſquare pieces of Timber, to which the Cablezare 
E:ſtned when the Ship Tides at Anchor. om 

4 Benvet , an Addition to another fail, when they faſten it: on, they 
fay, Lace on "the Bonner; and- when they take it off, Shake off the Burner ; 
i. is very rarely faſten' dto any other than the Mizon, Main , Fore-ſail, 
and Sprit-fail,,q0d thofe ſails: axe called. Courſes, ' AS- Main-courſe and 
Bonner, not Main-fail an& Bonnet. 

A Boom , a long Pole uſed to ſpread out the Clew of. the Studding- 
BY... 

Board and Board, A term: vet when! two Ski come fopear as-to rouch 
one gaQther; ., dr 100% 7h 

To go board, to go into a Ship. ; : 

To make aboard , or board.3t 6 i8to-tnra to Windward, " RE 

To break Bulk, to open the #, and take out goods thence. 


Careening , isbringing aShi-to lie daynon a ane ſide while: they trim 
ard ck the « 

Caulking , iS. Irving - of Otkham, Spanchais andthe like into all the 
ſeams of 71 hip, to keep-out Water. 
' Fo cheſs, þ is: £0 porſue another Ship , and the. Shipſa purſued i is called 
the. Cha 

To 2-4P Gor, is-to director guide and' ro cus a Ship, is to dirett 
the Perſon at Helm how to Steer hex: If the Ship go before the Wind, 
then he who, cuns the Shyp. uſes.the! terms to him af He \ Starboard, , 
Zur board; - Port,” Bt a m_ © + —ratl 'sto 4. ir e Helm-to the 


Yee: cer no more , _ her to; ronch rhe 
rialk© het:£6-fore large, ; cre Wine bo To 
REFP her upon the ſame Point, they uſe, ru rages, or As you 20, our © Bo 
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The Ship:goes Laxking » Quarrering, Yeeering , or Large; are terms of the 
fame figalficarion, VI that ſhe neither goes by.a Winitor before a Wind, 
but 'betwixt both. | 
The Courſe, is that Point of the Compaſs on which the Ship fails: Alſo 
the fails are called Counſes. 
Cut the ſail, that-is, unfurl it, and let it fall down... 4 Jew 55 well cut , 
that is, well faſhioned. . 


'D. 

| Dead-wattr, the Eddy-water at the'Stern of the Ship. 

To diſembogue, is to go out of. the Mouth or Strait, of a Gulph. 

To difpart, is-to find out the Difference of Diameters of Metals be-- 
twixt the breech and mouth of a Piece of Ordnance, 

The Deck, # fluſh fore and aft , that. hy iS laid from ſtem to ſtern without. 
any falls or rilags 27! £27 : nl 

End for End, a Term uſed when a Rope runs all out of the block , ſo, 
that It 1s unreeved; as when a Cable (or Hawſer')-runs all out at "the 
Hawſe , we fay, the Gable at the > * run out End oy End.. 


. & Fathom, a Meaſure containing , Feet... 
A Fack,, is one Circle of any Rope or Cable quoil:d.up ronad. 

Te fartbel (or furl) a Sail, is to wrap it up cloſe together , and bind; 
it with little Strings called Cakes faſt to the Yard. | 
To fiſh a Maſt, or Tard, is to faſten a piece of Timber or Plank to the: 

Maſt or Yard to ſtrengthen i it, which Plank is called a Fiſh. 
Tolower or ſtrikg the Flag, is to pull it down upon the Cap, and in Fight 
is a, token of yielding z bur otherwiſe of 'greac. reſpect. 
To heave.out the Fla bag, is to wrap it. abaut the Staff. 
Free the Boat , or Ship, 1s to bale or pump the water out. 
G. 


The Ships G age, is ſo many Foot as ſhe ſinks in the Water ; or - (to ſpeak 
zow like 2 Sea-man) ſo many Foot of Water as ſhe draws. 

Weather-G age, is when one Ship has the Wind (oor is to, Weather) 
of another. - | | 

A loom Gale, a littte Witd. | 

One. Ship gales amay from another. In. fair. weather when there is but 
little Wind that Ship which hath moſt Wind and fails faſteſt ; is ſaid, to. 
gale away from the other. 

Togreave 4 Ship, is tO bring her to lye dry aground , to burn off 'her- 


_ old filth. 


The Ship gripes , that IS , tWyns her. Head to. the Wind more than ſhe. 
ſhould. 


. To Hale., is the ſame as to pull. . 
To over Hale, is whenaRope is haled too ſtiff; to hale it the contrary 


Way, here to make it moreflack.. 
Toy 
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 Tokuthw Ship, is to call-to' her Company to know whether they are 


bound, &c. and is done after this manner, #9 the Ship/!- or only Hoa! To 


which they anſwer Hac. Alſo to ſalute another Ship wath Trumpetsor 


.the like, is called Hailing. 


. Freſh the Hawſe, a term uſed when that part of the Cable that lies in 


the Hawſe is fretted or-chafed, and they would have:more Cable veered 


«out , thatanother part: of it may reſt in the Hawſe. . When two Cables: 
'that come through two feveral Hawſes are twiſted , the untwiſting them 
is called clearing the Flame. Thwart the Hawſe, and rides upon the Hanſe, 
are terms uſed when a Ship lies zbware or croſs, or with ker Stern juſt 
before, another Ships Fawſe. Nore, That the Hawſes arethe great Holes 
under the Head of the Ship, through which the Cables run when fhe lies 
at Anchor. - - - '--- - ; 211 

The Ship heels, that is, inclines more to one fide than the other, as 
ſhe heels to Starboard, that is, tus up her Larboard-ſide to lie down on 
the Starboard. i 

To Hitch, is to catch hold. 4. 

The Hold of u Ship, is that part betwixt the Kecelon and the lower 
Deck, where all Goods, Stores, and Victuals do lye. Rummidge the 
Hold, is uſed for removing or dearing the Grads and things in the Hold, 
Stowing the Hold, is when they take goods into the Hold. 

To» Hoiſe, is to hale or lift up, as Hoyſe:the watcr in, Hloyſe up the Yard;, 

Hulling , when a Ship is at Sea, and takes in all her ſails, the is faid to 
Hull. | . 


The Ship Labours,, that is , rowls and'tumbles mnch. LY S- 
Land -fall, is a term uſed , when we expett to ſe Land; as we had a 
ood Larnd-fall, that is made Land (or ſaw Land,) according to our 
eckoning. | | 57 bh 
Dand bockad, is when the Landlies round about us, ſo that no point is 
open to the Sea. | * Wl IT 
Land-ta, A Ship is ſaid to.lye Zard-ro, when ſhe isat ſo-great a diſtance 
as only juſt to diſcern the Land. * Bhs Re - 
To Laſh, is to bind, as laſh the Fiſh on to the Maſt, that is bind-it tothe 


Launch, is to .put out, as'to-Launch a'Ship, is to put her forth of the 
Dock into the Water , but it is ſometimes likewiſe uſed in a Negative 
ſenſe, as when a Yard is boiſted high enough , they nuſvally call aloud 
Launch-hve, that 1s hoiſeno- more. * = FY 35 

To lay the Land, ist0 loſe ſight of it. ; 

The Lee-ſhore , is that ſhore againſt which the Wind blows. 

Fave a care of the Lee-latch, that is take heed the Ship go not too 
much to Lee-ward. | | 
. A.Sbip lies by the Lee, that is, has all her ſails lying flat againſt the 
Maſts and-fhrowds. | 
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eFfizon Sud, hath feveralwords peculiar te it, as Set the Adizon, that 
is, fit, the Mizon fail ; Change the 1izon, that is, bring the Yard to 
the other fide of the-Maſt ; Spoekobe Afizon, that is, put the Yard right 
up = down by the Maſt; Spell che A4jzon, that is, let go the ſheet and 
To oor 4 Ship, is to lay owt her Anchors infach a manner 2s is moſt 


- convenient for her toride by ffely. 
= ms © | 
Neap-tides, are the Tides wheg the Moon is in the ſecond and laſt 
þ— + ma ogg they are neither © bigh, por © low, nor fo ſwift as the 
- Ship 6 bewoaped, 4.term uſed, when the water does not; flow bigh 
ID TAI II0R eff the graund , os out of a Nock, or over. 
a bar. | 0 fi - | 


Q 

The Offisg, that is, fromward the ſhore, or out into the- Sea. 3 as 
The Ship ſtands for the Ofing, that is, fÞils fxam the ſbare_into the Sea. . 
. When 2 Ship keeps. the middle of the Channel , and comes not near the - 
A ſhore, ſhe is ſaid to keep in the Offine. | 

Off-merd, is contrary to the fhqrc 3. as the Stern of a Ship lies to the - 
f Offward, and her head to the ſhore-ward , that is , her Stern lies toward > 
0 the Sea, and her head to the ſhore, = | 

Over ſet ,, is. turning over, bug if 4 Ship turn over ons fide, when ſhe - 

is trimming a-graund , it is called, quertharoms. 


| TT | 
F | Ta Parcel from, is(after the Seam. is caulked) ta lay aver Ra.ngroow 
* Pizce of Canvaſs, and pour thereon hat. Pitch and-Far. | 
To Pay a ſeam, is to lay hot Pitch and Tar on (after Culking) with 
5 eut Canvaſs. ; 5 
To Ride 8 peck, iswhen the Yards are fo ordered. that they feem to 
hs make the Figure of Sr. Andrews Croſs. | 
To Purchaſe, iv a Ship bears the ſame ſenſe. as draw many times, as 
bo the Capftair purchaſes 4pace', that is, draws inthe Cable apace. . 
"ou Querter Winds , are whey the Wind comes-in ataſt the. Mayn-maſt- 
as ſkrouds. even. with.the Quarter. _ : | 
it A Quoil, is a Rope or Cable laid-up round one. Eqck. over-another , 
and the laying the.Fack , is called. 0 Y 
A Rexch,, is the Diſtance-between any. two. points of Land, tha lic .: 
169 in a Right-line one from another-- 
- To Reeve , is kg put a Rope through a Rlock; and to pull.a Reps ous. 
the WW of a Block.is called. amreeving the Rope, | 


To Ride : Whena Ship's Anchors hold-herfaft, fo that ſhe does n>+ drive .- 
with Windor Tide, ſhe is ſaid to ride at Azchor. . 4 
| 92 
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To Ride athwart, is'to ride with the Ships ſide to the Tide. | 
'To Ride betwixt Wind and: Tie , is when' tho Wind and Tide are Fon- 


Pais and have equal ſtrength. :* 
Ts Ride Hawſerfall, is when in a rough Sea the Water breaks into the 


Hawſes. : 
A Road, is any place near the Land where Ships may ride at Anchor, 


and a Ship riding there is called a'Roader. 
Rowſe-m, (that is, Hale-in) proper only. to the Cable or Hawfer, and 
13 uſed when the Cable or Hawſer _— to Make i iT ronght or ſtrait, 


A Sail. - Beſides its proper Cgnification (as belonging to the free 

Yards , from which it takes its various Names , as Main-ſail, &c.) it 
ſignifies alfo a Ship, as when ar Sea we deſcrya Ship, we cry. out, A ſail! 
A ſail! Likewiſe if -we ſpeak of -a Fleet- (or a:nutnder.of Ships together) 
we ſay the Fleet conſiſt of 40 or DP o ſail, and not 40 or 5o Ships. 

To Sarve a Rope, is to wind ſome ing about it, to FRINGE it from fret- 
ting out. 

o ſeaze, is to make faſt, or bind.- t 

The Ship ſeels , that is, - when on a ſadden ſhe lies down on nher "TY and 
tumbles from one fide to the other. - 

The Ship ſends , that is ] her head or ſtern falls __ 11 the trough or 
hollow of. the Sea. 

To Settle @ Deck, is to lay 1 it lower, 
+ The Ship is ſewed , that is, the Water is gone from her. 

The Ship p ſhears, that i is, goes in-and out, and not right forward, 

To Sound, is to try with a Line or other thing how deep the Water is. 
' The Ship hath ſpent her <Maſts , that is, her Maſts have been broke by 
foul Weather ; but if a Ship loſe her Maſts in Fight, we fay, her Maſts 
were ſhot by the Board, 

Ts Splice Ropes, is to untwiſt two ends of Ropes, and then twiſt them 
both together , and faſten them with binding a ſtring about them. 

The Sail # ſplit, that is, blown to-pieces. - - 

* The Ship ſpooms, that is, goes right before the Wind without any ſail. 

Spring-tides, are the Tides at New and Full-moon » Which flow higheſt 
and ebb lowelt , and run ſtrongeſt. 

The Bow-(brit Steeves, that is, ſtandstoo opilght. Steeving is likewiſe 
uſed by Merchants when they ſtow Cotton or Wool, which being forced 
in with skrews, they call Sreeving their Cotton or Wool. 


p 
"DP" EDY that is, bring the Ships head about to "a the ache; way. 
Tallee aft the ſheats, aterm uſed for haling aft the ſheats of the Main or 
Fore-ſail. 
A Windward Tide, when the Tide runs againſt Wind. 
A Leeward Tie, when the Wind and Tide go. both one Way 


A Tide-gate, where the Tide runs ſtrong, 


bs 
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Fiſh to ſtrengthen it. - "Ls 


'T, o Tide it up, is to go with Tide againſt the Wind, and when the. 

Tide alters to lye at Anchor 'till it ſerve again. 

It flows Tide-and half Tide, that is, it will be "I" loover by 

three hours at the ſhore than 1 in the Offing. 
To Tow, is to drag any thing after the Ship, En, + 

The Traverſe, is the Ships way. ; _ CA ET 


pm 


a» 
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\ 201” 6 
To Feer, is to let out ; as veer more Rope ,. veer more ſheat. | 

w / & hart 4 E > 
The Ship is Walt, that is, wants ballaſt. OTIS SEEGS Benn 
ToWeather a Ship, is to go to Windward of her; - - 7 SEELND 
ToWind a Ship, is to bring her head about.- * - . + {ae 
How Winds tbe Ship? that is, upon what point of the Compaſi dots ſhe 


lie with her head. 


To Would, is to bind Ropes about a Maſt or the like. , to keye on oY 


L. 
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Y-. 
The Ship Yaws , that i is, goes in and out, and does! not «te feta, 
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To Ride athwart, is to ride with the Ships ſide to the Tide. | 

'To Ride betwixt Wind and Tie , is when' tho Wd and Tide are £On- 
try and have equal ſtrength. - 

Ts Ride Hawſerfall, is when ina rough Sea the Water breaks into the 
.Hawſes.  : ! 

A Road, is any place near the Land where Ships may Tide 2t Anchor, 
and a Ship riding there is called a'Roader. 

Rowſe-in, (that is, Hale-in) proper only. to the Cable or Hawſer, and 
is uſed when the Cable or Hawſer NR to make i it tonght « or ſtrait, 


A Sail. - Beſides 'its proper Cenifcation ( as belonging to the fer 
Yards, from which it takes its various Names, as Main-ſail,: &c.) it 
ſignifies alfo a Ship, as when at Sea wedeſcrya Ship, we cry. out, A ſail! 
A ſail! Likewiſe if we ſpeak of /a Fleet- (or a-number-of Ships together) 
we {ay the Fleet conſiſted of 40 or D o fail, and not 49 or 5o Ships. 

To Sarve a Rope, is to wind ſome ing about it, to Fg it from fret- 
ting out. 
 Toſeaxe, is to make faſt, or bind. | 
* The Ship ſeels ,, that is, - when on a ſadden ſhe lies down on nher lide, and 
tumbles from one fide to the other. - 

* The Ship ſends, that is, het head or ſtern falls _ in the trough or 
hollow of. the Sea. 

To Settle « Deck, is to lay 1 it lower. 

* The Ship « ſewed , that is, the Water is gone from her. 

The Ship > ſcars; that i is, goes in-and out, and not right forward, 

To Sound, is to try with a Line or other thing how deep the Water is, 

* The Ship hath ſpent her <Maſts , that is, her Maſts have been broke by 
foul er; ; butif a Ship loſe her Maſts in Fight, we ſay, her Maſt: 
were ſhot by the Board, 

Ts Splice Ropes, is to untwiſt two ends of Ropes, and then twiſt them 
both together , and faſten them with binding a ſtring about them. 

' The Sail #5 pit, that is, blown to-pieces. - - 

© The Ship ſpooms, that is, goes right before the Wind without any ſail. 

Spring-tides, are the Tides at New and Full-moon » Which flow higheſt 
and ebb lowelt , and run ſtrongeſt. 

The Bow-(brir Steeves, that is, ſtandstoo upright. Steeving 18 likewiſe 

uſed by Merchants when they ſtow Cotton or Wool, which being —__ 
in with skrews, they call Sreevirg their Cotton or Wool. 


T 
Tack about , "that. is, bring the Ships head about to "* the other way. 
Tallee aft the ſheats, a'term uſed for balldg aft the {heats of the Main or 
Fore-ſail. 
A Windward Tide, when the Tide runs againft Wind. 
A Leeward Tide, when the Wind and Tide go. both one Way! 
A Tide-gate, where the Tide runs ſtrong, 
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'T o Tide tt " is to go with Tide againſt the Wind, and when the. 
- alters to lye at Anchor 'till it ſerve again. 
It flows Tide-and half Tide, that is, it will be A 4” locker by 
three hours at the ſhore than in the Offing. 
To Tow, is todrag any thing after the ny. El 
The Traverſe, is the Ships way. WO 
T—|s 
To Peer, is to let out 3 as veer more Rope , veer more ſheat. 
wW £5 
The Ship is Walt, that is, wants ballaſt. ELL he Sant 
Te oWeather a Ship , is to go to Windward of her;. ” :\ 5 [ide 
To Wind a Ship, is to bring her head about. © - + = i 
How Winds tbe Ship? that is, upon what/point of the Ga Jobs ſhe 
lie us = head. . 
o Would, is to bind Ropes about a Maſt or the Uk 
Fiſh to ſtrengthen it, ; pans keys on wo 
Y. on _ Ac 


The Ship Yaws , that i is, goes in and out, and does: not Neer «Roddy. 
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The Deſcription and Uſe of ſuch Inſeruments 
as are proper for Navigation. 


I. The Deſcription and Uſe of the Simical Quadrant. L 


HAT is a Sinical Quadrant ? 

_T. It is an Inftrument of Geometry, and 
Trigonometry ; the moſt exact and-eafie that hath 
been yet invented, to work a Traverſe at Sea by. 
It is Compoſed of Cencentrick. Arches, ( or rather 
quarters of Circles) and of three ſorts of Right- 
lines. 1. Thoſe drawn Parallel to the Line AP repreſent the Sizes and 
Meridians, and are Parallel to the North and South; upon which we count 
the Leagnes of Latirnde. 2. Thoſe drawn Parallel\to the Line AC re- \ 
preſent the Simes Complements, and Parallels;- atid are Parallels to the Eaſt 

and Weſt; upon which we count the Leagues of Zongitude-or Departure 

from the Meridiay, And 3. Thoſe drawn from the Center of the Qua- 

drant A to the Limb, repreſent the Rumbs of your Compaſs , or ſeveral 

- Courſes; and it is'vpen ther that we Count the-Diffance,, or Leapies 

EEC 2 Sailed ; 


”= 


The Smital Quadrant. 
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The Deſcription and Uſe of ſuch Inſeruments 


as are proper for Navigation. 


I. The Deſcription and Uſe of the Smical Quadrant. 


HAT is a Sinical Quadrant ? 
 T. It is an Inftrument of Geometry, and 
Trigonometry ; the moſt exatt and eafie that hath 
been yet invented; to work a Traverſe at Sea by. 
' It is Compoſed of Cencentrick. Arches, (or rather 
_ quarters of Circles) and of three ſorts of Rjgh:- 
lines, 1. Thoſe drawn Parallel to the Line AP repreſent the Simes and 
Meridians, and are Parallel to the North and South; upon which we count 
the Leagyes of Latimde.- 2. Thoſe drawn Parallel\to the Line AC re- 
preſent the Sines Complements, and Parallels;- atid are Parallels to the Eat 
and Weſt; upon Which we count the Leagues of Zorgitude-or Departure 
from the Meridian. And 3. Thoſe drawn from the Center of the Qua- 
drant A to the Limb, repreſent the Rumbs of your Compaſs , or ſeveral 
- Courſes; and it is'vpen them that my" gt the-Diffance ,, or Leapries 
Ce 2 Sailed : 


The Simical Quadrant, its Uſe in  Boox IV- 


Sailed. Which Leagues are diſtinguiſhed or marked by the ſeveral Arches 
or quarters of Circles. ; 

Note , That when you will. fad how many Leagues, one or many De- 
grees of Longitude contain by a propoſed Latitude; or on the contrary , 
how many Degrees of Longitude a ce1 tain number of Leagues (of Eaſt 
or Weſt) contain alſo þy a propoſed Latitude : You muſt count the De- 
grees af Latitude given, upon=the neareſt graduation tothe Center of 
your Inſtrument , that'is\ to ſay, upop that which: begins at the fide of 
Eaſt and Weſt, and not upon the Limb or outmoſt graduated Arch. 

Notre alſo, That when the diſtances are great, you cannot then count 

every Arch or Line for a League, as you can do in little diſtances, and 
therefore in that caſe you may count them for what you pleaſe according 
as your occaſion requireth, that is to ſay, either 2 Leagues, or 3 Leagues, 
or 4 Leagues or more, if need be, you mult alſo count:the Arches , for 
as much as you have counted the Lines of Latitude, and of Longitude. 
gorfiragr, iffou count an Atch for 5 Ledgues, each Line of Latitude, 
and of Longitude, muſt be alſo accounted for 5 Leagues, and ſo of 
any other. 
This Sinical Quadrant (of which theFigure before-going is a contraCted 
Copy) is Printed in alarge ſheet of Royal Paper, ready. tobe put on Paſt- 
board , and fitted-for Praftice,” and is to be fold with the Book, either 
in a ſheet or on a Board.._ And becauſe this Inſtrument is of extraordinary 
and general uſe to work a Traverſe by, I ſhall be the more particular in 
my Examples about it. | | 4 | 


PROPOSITION LI. 


How to reduce Leagues of Eaſt: and Weſt, into Degrees 
of Longitkde..,, _ . 


: | { 
SAT 0 (324 JB . 
S.W WOW ſhall I find { by the Quadrant. how 'maffy Degrees an- 
H ſwer to a number of Leagues, by a propoſed Latitude (or 
Parallel 2); it fo 3 | 
 _T. It isto be found thus: Lay the Thread upon the De- 
gree of the propoſed. Latitude on the firſt graduated Arch of your Qua- 
drant ,. and holding it faſt, . cont upon the fide-AC, (which is. taken 
for Faſt and Weſt ): the Leagues 'Sailed;, Eaſt or Welt; and obſerve on 
' what Line it falls; then follow that Line, or Perpendicular, untill the 
Point where it cuts the Thread, and there. prick a Pin, and then count 
along the Thread how many Arches there are , from the Center of the 
Quadrant to. the-Pin; for. that will ſhew-you how many Leagues (of a 
great Circle ) there-arez- which Leagyes.mult be reduced _o-Degres, 
R an 
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LE 
and Minutes, by allowing 20 Leagues for a Degree; and a League for 
3 Minntes. | 


E, xample I. 
eAdmit a Ship ſail 72 Leagues Weſt , under the Parallel of 50 Degrees of 
Latitude ; and it is demanded how many Degrees of Longitude are altered ? 


Firſt lay the Thread upon 5o Degrees upon the neareſt graduated 
Arch of your Quadrant; then count 72 Leagnes, upon the ſide proper 
for the Leagues of Longitude ( to wit from AtoC) then follow that 


Line or Perpendicular C, untill the Point where it cuts the Thread, and 


there pricking a Pin, count upon the Arches how many Leagues there 
are from the Center A, tothe ſaid Point, or Pin ; and you will find 112 
Leagues, which yon muſt reduce into Degrees; allowing 20 Leagues for 
a Degree, and a League for z Minutes, and there will come 5 Degrees 
36 Minutes.of Longitude ; which is what the propoſed Ship hath altered, 
as was required. 

Example 2. 


eAdmit a Ship ſail 64 Leagues Eaſt , under the Parallel of 47 Degrees: I 
demand how many Degrees of Longitude are altered ? 


Lay the Thread upon 47 Degrees, on the neareſt graduated Arch of 
your Quadrant , then count on the ſide AC, 64 Leagues, and follow that 
Line as before, untill the Point where it cuts the Thread; and then coun- 
ting the Leagues to that Point upon the Arches, you will find 93. Leagues, 
which comes to 4 Degrees 39 Minutes of Longitude, which is what the 
Ship hath altered. . 
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How to change Degrees and Minutes of any Parallel 
into Leagues. | 


PROP. IL 


S. OW ſhall I find how many Leagues a Degree of Longitude 
| containeth , under a propoſed Parallel or Latitude ? 

T. You mult lay the Thread upon the Degree of the pro- 

- poſedLatitude, then count upon the Arches along the Thread 

20 Leagues, (which a Degree of a great Circle containeth) and look how 

many Leagnes the Perpendicular gives upon the ſide of Eaft and Welt, 

for that will be the Leagues that a Degree of Longitude containeth by the 


propoſed Latitude, or Parallel. 
Example. 


PE EAT Z bee. ets * Boy 


The Sinical Quadrant, its Uſe in Boox IVY. 


LE Example. 


eAdmit it was required to tell how many Leagues a Degree of Longitude con- 
taineth under the' Parallel of 44 Degrees of Latitude. 


You muſt firſt lay the Thread upon 44 Degrees, on the neareſt gra- 
duated Arch of your Quadrant, then count upofi the Arches (along the 
Thread) 20 Leagues; and you will find that the Arch of 20 Leagues 
will cut 14 Leagues and a halfof Longitude, by which you may conclude 
that a Degree of Longitude containeth 14 Leagues 7 under the Parallel 
of 44 Degrees of Latitude. 

S. What-muſft I do to know how many Leagues ſeveral Degrees of 
Longitude contain under a propoſed Parallel ? : 

T. You muſt reduce the Degrees and Minutes ( of Longitude ) into 
Leagues, allowing 20 Leagues to a Degree, and a League for 3 Minutes; 
then laying the Thread upon the Degree of the propoſed Latitude (or 
Parallel) count upon the Arches (along the Thread) the Leagues procee- 
ding from the propoſed Degrees of Longitude ; then look how many 
Leagues of Longitude the ſaid Arch cuts, for it will be the Leagues that 
the propoſed Deerkes of Longitude containeth. 


Example. 


eAdmit you have altered 5 Degrees 4.5 Minutes of Longitude, under the Paral- 
lel of go Degrees of Latitude, and it be required to find the Leagues and 
Parts anſwering thereto. 


You mult reduce the 5 Degrees 45 Minutes into Leagues, and there 


will come 115 Leagues; then laying the Thread upon 50 Degrees, count 
upon the Arches (along the Thread) 115. Leagues; then count upon the 
fide AC, or of Eaſt and Weſt, how many Leagues of Longitude the ſaid 
Arch cuts, and you will find it to be 74 Leagues; by which you may 
conclude, that 5 Degrees-45 Minutes of Longitude under the Parallel of 


50 Degrees containeth 74 Leagues, which was required. 
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PROP. IIL 


How ts turn Leagues and Miles of Eaſfting or Weſting , into 
Degrees and Minutes of Longitude, 


HAT muſt I doto turn Leagues of Eaſting or Weſting into 
_ and Minutes of Longitude? 
.Z.. If the difference in Latitude or diſtance between two 
Parallels is not above 3 Degrees, take the middle Parallel 
in diſtance between the two Latitudes ; for that being known you may 
exlily with your Sinical Quadrant, turn or reduce any Number of Leagues 
into Degrees and Minutes of Longitude , as ſhall be ſhown in the folow- 
ing Propoſitions. 
S. How doyou-find the middle Parallel in diſtance ? 
T. The way to find the middle Parallet in diſtance, is to add the two 
Latitudes together, and half of the Product or Sum., will be the middle. 
Parallel required.. h 


Example. 


emit you depart from the Parallel of 38 Degrees 30 Minmtes of Latitude. 
North, antl are arrived in the Parallel of 39 Degrees 40 Minutes alſo of 
Latitude North, and then world know the middle Parallel i diftance. 


Firſt add the two Latitudes together, towit, 38 Degrees 30 Minutes, 
and 35-Degrees 50 Minutes, and there will come 74 Degrees'2oMinutes,.. 
whoſe half 37 Depgrees 10'Minutes-is the middle Parallel required. 

S. What muſt I do when the diſtance between two Parallels, (or dif-: 
ference in Latitude).is greater then'z Degrees ? 

T. When the difference*in Latitude 1 .greater then 3 Degrees, you- 
muſt then make uſe of the Table in the Fifth-Book,. for reducing. Leagues - 
or Miles of Eaſting or Weſting into Degrees: of Longitude, as its uſe- 
ſheweth ; and not of any middle. Paralle}, becauſe it isdefeCtive in great 
diſtances. 


Iote., The Leagues accounted on the Meridians or Sines are Leagues-. 
of Latitude, and thoſe accounted*on-the ſide.of Eaſt or. Weſt or Paral- - 
lels, are Lezgyes of. Longitude. 


PROP. 
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The Courſe arid Diſtance 'being given how to find the difference 
of Latitude and of 'Longitude. 


Example 1. 


The Courſe NE bMN, ( or the Third Ramb ) and diſtance go Leagues: 1 
demand the difference of Latitude, and of Longitude ? 


IRST, count 50 Leagues upon the Third Rumb, (from the North) 

; to wit, upon the Arches z, and from that Point (where you are to 
prick a Pin) you will find upon the Meridian 41 Leagues & which 

.1s the iifference in Latitude, and upon the Parallels 27 Leagues * 


which is the difference in Longitude (or Departure fromthe Meridian.) 
| Example #2. I 


The Courſe s SW bW, (or the fifth Rumb ) and the diſtance 54. Leagues , 
the difference of Latitude, and of Longitude is required, 


Convt- 54. Leagues upon the fifth Rumb (from the South ) and from 
the Point where the 54th: Arch.cuts the ſaid Rumb, you will find upon 
the Meridians 30 Leagues, which is the difference in Latitude ; and upon 
the Parallels 45 Leagues which is the difference in Longitude (or depar- 
ture from the Meridian. ) x | 

S. Doth this:Quadrant ſerve for the. 32 Points of the Compaſs or 4. 
quarters of the Chard or Fly ?. ; | 

T. Yes, and therefore every Rumb you ſee on it repreſents four of 
thofe Two and Thirty Points; for the ſame Rumb which ſerveth for the 
SW bW, muſt be taken alſo for the SEbE, the \WbVW, and the 
NEbÞE, this being underſtood : I come now to 


Example 3. 


eAadmit a Ship depart from 46 Degrees 30 Minutes of Latitude North ; and 
10 Degrees 20 Minutes of Longitude and ſail 53 Leagues upon the SSE, 
(or ſecond Rumb ) the Latitude and Longitude of the ſaid Ship ts required : 1 
demand what Latitude, and Lowgitude ſhe 15 in ? 


Firſt, count 53 Leagues upon the ſecond Rumb, and from the Point 


where the 53 Arch cuts the ſaid Rumb, you will find upon the Meridians 
49 


if 
15 
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49 Leagues of Latitude towards the South, and upon the Parallels 20 
+ of Longicude Eaiterly ; then turn or reduce the 49 Leagues of Latitude 
in Degrees, allowing 20 Leagues to a Degree,and a League for z Minutes, 
and there will come 2 Degrees 27 Minutes tor the difference-of Latitude 
South , which you mult Subtract from '46 Degrees 3o Minutes, the. La- 
titude of the place from whence you parted, (fince 1t is North, and the 
Ship did fail Southerly)-and the rema:ner 44. Legrees 3 Minutes Nozth , 
will be the Latitude the Ship 1s agrived at. | 

Naw to find the ditjereuce in Longitude, you 'mult firſt take the mid- 
dle Paralie} ( as before taught )' between 46 Degrees 30 Minutes, and 
44 Degrees 3 Minutes, and you will find it to be 45 Degrees 16 Minutes, 
therefore lay the Thread upon 45 Degrees 16 wWinutes on the neareſt 
graduation of your Inlrrument z then count upon the lide of Eaſt or Weſt 
20 Leagues 3, and oblerve the Point where the imagiued Perpendicular, 
or Meridian cuts the Thread, and how many Leagues there are trom the 
Center of che Quadrant to the ſaid Point, ( counting upon the Arches ) 
and you will find 25 Leagues, which being turned or reduced into Degrees 
by allowing 20 Leagues to a Degree, and a League for 3 Minutes, .there 
will come 1. Degree 27 Minutes, which is the difference of Longitude, 
which muſt be added to ic Degrees 20 Minutes, the Longitude of the 
place from whence the Ship parted (fince her Courſe was Eaſterly) and 
the Sum 1 i Degrees 47 Minutes will be the Longitude the Ship is ar- 
rived at. | | 


Example 4 


| IK 
' eAdmit a Ship depart from 4.5 Degrees 30 Minutes of Latitude North , and 


8 Degrees 45 Minutes of Longitude, and ſail 52 Leagues upon the W NW, 
(or frxth Rumb) the Latitude and Longitnde of the [aid Ship & requred : 
1 demand what Latitude and Longitude the ſaid Ship ts arrived at ? + 


Firſt, count 7 2 Leagues upon the 6th. Rumb, (making each Arch worth 
2 Leagues) and you will find upon the Meridians 27 Leagues £ of Lati- 
tude, (towards the North) and upon the Parallels 66 Leagues + of Lon- 
gitude , ( towards the Weſt )) chen redu.e the 27 Leagues 3 of Lati- 
tude into-Degrees, atlowing 20 Leagues to a Degreey-and a League for 
3 Minutes, ' and there will come 1 Degree 22 Minutes for the ditterence 
of Latitude (Northerly) which you mult «add to 4+ Degrees 3o Minutes, 
the Latitude of the place from whence you p: rted, (ſince it is North and 
the Ship did fail Northerly) and the tum: , 1 Vegrees 52 Minutes North 
will be the Latitude the Ship is arrived at. 
-> To find thedifference. in Longitude, rake. the middle Parallel between 
40 Degr. 3o-Min.and'q 1 Degr:'52 Min. viz.4.Deg 11. Min. then lay the 
Thread upon 41 Deg. 11 Min. on the neareſt graduation of your laſtru- 
ment, and count upon the-:fide of Eait-or Welt 66 Leagues +, and ob- 
ſerve (as before) the Point where the "5 Meridian cuts the r——_ 
4.3 F an 
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ard how many Leagyes there are from the Center of your Inſtrument to 
the ſaid Point, and you will find 72 Leagues (by counting each Arch for 
two Leagnes) which being reduced into Degrees , there will come 3 De- 
grees 36 Minutes for the difference of Longitude, ( Weſterly ) which 
muſt be Subtra&ted from 8 Degrees 4.5 Minutes, . the Longitude of the 
place from whence the Ship parted (fince-ſhe failed towards the Weſt, 
or Wefterly) and: the remainer 5 Degrees 9 Minutes, will be the Longi- 
tade the Ship is arrived at. 

S, This 1s eafie enough, but what muſt I do to work ſeveral ſhort 


 Fraverſes of 24 hours Run ; as it happens when the Wind is contrary and 


aften ſhifts about ? c 

T.. In that caſe you muſt firſt make a Traverſe Table of 7 Golumn's ; 
an the firſt of which write ( at the head or top of it) the Conrſe; on the 
{econd: the Points of the Compaſs ; on the third the Diſtance; and in the 
four ethers the Cardinal Rumbs, that is to ſail North, South, Eaſt, (and) 
Weſt; then find by your Inſtrument how many Miles (or Leagues) each 
Courſe: gives to the North or South, Eaſt or Weſt, to write it down in 
its proper Column ; as you. will better underſtand by this 


Example 5. : 


Admit a Ship parts from the Parallel of 50 Degrees 30 Minutes of Latitude 
Worth, and 11 Degrees 20 Minutes of Longitude, and being Bound to the 
Seuthward is forced by ſhifting Winds to. ſail upon theſe ſeveral Courſes , 
( taken from the Log-board: ) 


— | & [Diſtance|North. | South. | Eaſt. | Welt. 
| Courſe. | E' : . ; 
f | Miles. | Miles. | Miles. | Miles. | Miles 
s5W|2 | 26: 18 + 53 
SW:Why 45 |- 24 IS 4 18 2 
WhN}7 | 33 6 4 3L 3 
SEbS| 3 28 a3 + 3 ng4 3 
SbEZEly 17} 36 34 3 | 10 z 

: -S 91+.|26% |-57 5 

11G $ 26 

bk | | 85 I ir 31 Y-1 


I demand. the Latitude and Longitude of the ſaid Ship , and the true or 
arreth Courſe and diſtance from the firſt place of departure #: 


Firſt, count upon the $-SW, or ſecond Rumb, 20 Miles, (to wit, opon 
the Arches) and you will find 18 & Miles upon the Meridians..( or Sines,) 
> Sb = which 
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Column; and 57 4 upon the Parallels , -which is the Weſting, ta be placed 
in the Weft Column. | 

The ſecond Courſe is SW Wi, or. 4 Rumbs *,\24 Miles: Therefore 
lay the Thread upon the fourth Point z'(frpmthe South )/ and count 24 
Miles.upon it,,) and from that point you will find:upon the Meridians 1 5 4 
Miles which is the Southing, and 185 Miles in the Parallels which is the 
Wefting of this Courſe. | 

And what hath been ſaid.of theſe two Courſes, the ſame is to be un- 
derſtood of the reſt in the Table. All the Courſes being reduced and 
laid down in the ſame order or manner, you muſt ſym” up the Miles in 
each Column , and ſo you will find under the North Column 6+ Miles in 
the South 912, in the Eaſt 26, and in the Weſt Column 57 4 Miles. 

Then compare the North and South Column's together, and Subtract 
the leſſer out of the greater, and there will remain 85 + Miles for the 
difference in Latitude .Southward ; do as much for the Eaſt and Weſt 
Columns, and the remainer 315 Miles , 1s the departure to Weſt ward of 
the Meridian. , 

Next, then reduce or turn the 35 5 Miles (under the South Column ) 
into Degrees of Latitude ; and there will come 1 Degree 25 Min. (the 
quarter Is neglected) for the difference in Latitude, South ; which muſt 
be Subtrafted from 50 Degrees the Latitude of the firſt place of depar- 
ture (ſince the Ship did fail to the Southward) and the remainer 48 De- 
grees 35 Minutes North, 1s the Latitude phe Ship is in. - 

To find the difference of Longitude, take the middle Parallel between 
50 Degrees, and 48 Degrees 35 Minutes, and you will find it to be 49 
Degrees 17 Minutes, therefore lay the Thread upon 49 Degrees 17 
Minutes of the neareſt graduated Arch, then count upon the ſide of Eaſt and 
Weſt 31 5 Miles, and obſerve the Point where the ſaid 31 £ Miles cuts 
the Thread, and how many Lines there are from the Center of the 
Quadrant to the ſaid Point, (counting upon the Arches) and you will find 
43 Miles, which is 4.3 Minutes for the difference of Longitude Welt , 
which being Subtrafted from 11 Degrees 20 Minutes, the Longitude of 
the place from whence the Ship parted ( ſince ſhe failed Weſterly)'the 
remainer 10 Degrees 32 Minutes will de the Longitude the Ship is arri- 
ved at. | 

To find the dire Courſe and neareſt diſtance from the place where 
the Ship began this Traverſe, to that where ſhe now is ſuppoſed to bez 
find where-the 85 45 Miles of Latitude interſect the 314 Miles of Longi- 
tude, and bring the Thread to that Point, and you will find that the 
dire Courſe hath been 5 SW a Degree Southerly, (ſince the Ship hath 
failed between the South and the Weſt) and the diſtance run ( counted 
upon the Arches from the Center of your Inſtrument , to the ſaid Point 
of interſeCtion) will be Miles. 

Nygte, If your Diſtance be very great, your beſt way will be to reduce 
your Miles into Leagues, | | | 
| | EFL3 E x- 


which is the Southing of the firſt Courſe, and is to be placed in the South 
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Example 6. 


eLdmit a Ship depart from the Parallel of 30 Degrees of Latitude North , 

— and 1 Degree 30 Minutes of Longitude ; and being bound to the Southward 

35 forced by ſhifring Winds to ſail upon theſe ſeveral Courſes (taken from the 
Log-board ) VIZ. 


Weſt. South Weſt: |. +! { , - © Miles: 
South Weft . . ES ab 4.8 
South by Weſt . .. 
South Welt by South . 
Weſt by South DP oy Ween 
th CE 44S <0 Mes, 


FE: demand the. Latitude- and Longitude ſhe is in, and the dire Courſe and 
Diftance from the firſt place of Departure ? RE 


Diſtance} North. |. South. | 
I. 
Miles. | Miles. 


q 


I's 
3.5. 
= | 34. 
35 
; 10 


| 28 


W [mn v{>e Wa [> 


wi 


Having reduced theſe ſeveral Courſes as: before. taught, there comes 
153 + Miles Southing, and 155 4 Miles Weſting. Then reduce the 153 
Miles into Degrees, and there. will.come 2:Degrees.38 Minutes, whichis 
the difference in Latitude to be SubtraCted from 30 Degr. (ſince the Ship 
failed to.the Southward) and the remainder 27 Degrees 22 Minutes North 
1s the Latitude ſhe is 1n. I 

To find the difference in Longitude, take the middle Parallel between 
39 Deg. and 27 Deg. 22 Min. and youwill find it to be 28.Deg. 41. Min. 
by which the 155 Miles Weſting give 2 Deg. 57 Min. for the difference of 
Longitude Weſt ; which muſt be Subtracted from 1 Deg. 3o Min. ( ſince 
the Ship failed Weſtward) but becauſe it cannot be done , I add 360 Deg. 
to 1 Deg. 30 Min. and from the ſum 361 Deg. 30 Min. I SubtraCt the 2 
Deg. 57 Min. of difference, andthe remainder 358 Deg. 3 3 Min. is th&@Lon- 
grtude ſheisin, which was required. | 
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To find the direct Courſe and neareſt diſtance, find where the 158+ 
Miles of Latitude interſects the 1557; Miles of Longitude, and lay the | 
Threadto thatPoint, and it will ſhew you the direct Courſe,and the diſtance 
is to be counted upon the Arches, as before directed. 


Example 7. 


eAdmit a Ship departs from the Parallel of 2 Degrees 40 Minutcs of | Lati- 
. tude North , and 357 Degrees 30 Minutes of Longitude , and being bound 
to the Southward us forced by contrary or ſmfting Winds to ſail upon theſe 
. ſeveral Courſes, Viz. 
South South Eaſt . . . . . . . , 26 Leagnes:. 
Fro OT FF EE ERR, 
EATER - «= > + £10: 
Sonth EAR BY Sth. . oi a0 
NE.” 7 
South Eaſt by Eaſt . . . 52 'Leapues; 


F. demand the Latitude and Longitude foe #5 in, and the airett Courſe and 
Diſtance from' the firſt place of Departure? . 


|S Diſtance. North. | South. | Eaſt. | Welt. 
Courſe. 5 | | | 
| # [Leagues:-[Leagues.|Leagues. [Leagues.|Leagues. 
FEE £5 26 26 | wo - 
SE 4 30 23 4. 1:23@3 : 
EF8N 59 16 3+ I5z 
SEbS | 3| 38 314 | 203 
SbE | 1| - 45 44 8 62 
SEbE| 5 52 28 F 43 4 
33 149% | i220” | 
38 
| | | 146 £ E: 


146 Leagues &'Southing (or of Latitude) being reduced-into Degrees-- 
and Minutes, there will come - Deg. 20 Min. which is the difference of 
Latitude towards the South, to be Subtracted from-2 Deg. 4o Min. of . 
Latitude North, (ſince the Ship did fail tawards the South) bur.it cannot _ 
be done, and ſo the Ship hath paſled the EquinoCtial; therefore I Subtract . 


the 2 Deg 40 Min. of Latitude North:, irom - Deg. 20 Min. which is - 


the difference South of Latitude, and the remainder 4 Deg. 40 Min. is 
the Latitude ſhe. 1s 1n. 
dlovw.. 
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Now to find the difference of Longitude by the forementioned:Table , 
(turning firſt the Leagues of Faſting into Miles, or the Miles of the Table 
into Leagues) and you will find that the 120 Leagues (or 360: Miles ) 
Eaſting, anſwer to 6 Degrees, which 1s the difterence of Longitude 
towards the Eaſt, to be added to 357 Degrees 30 Minutes (ſince ſhe did 
ſail Eaſterly) and the ſum will be 363 Degrees 3o Minutes, from which 
you muſt Subtract 360 Degrees, and the remainder 3 Degrees 30 Minutes 
is the Lengitude ſhe is in. For the direct Courſe, and neareſt Diſtance, 
find where the 146 Leagues £ of Latitude , interſect the 120 Leagues 
of Longitude, and lay the Thread to that Point, and you will find the 
direct Courſe, (ſince the Ship did fail between the South and the Eaſt ) 
and the neareſt Diſtance is to be counted upon the Arches to that Point, 
as aforeſaid. - Es: | E 


Example 8, 


eAdmit a Ship depart from the Parallel of 42 Degrees 20 Minutes of Latitude 
North ,, and from the firſt Meridian; and being bound to the Northward 
# forced by contrary Winds to ſail upon theſe ſeveral Courſes, viz. 


North by Ealt . + . -::» + + |-- |» 25 Leagues. 
Sioech Eat DNR i »- » {- |- Þ} 
bf by South- 0 =e—to: to ob eo 
North North Eat 3'Ely fs jo as 
North Eat by BIR + | | 20} 
North ON + 0»; + ||». Sa&hannes. 


I demand the Latitude and Longitude ſhe 1s in , and the direft Courſe 
and Diſtance from the firſt place of Departure ? 


*, Diitance.| North. ! South. ' Eaſt. | Welt 
Courſe. | =i | | 
| $ |Leagues.|Leagues. Leagues. |Leagnes. |Leagues. 
NbE | 1 25 24-2 | 48 
NEbMN | 3 $9 *74-- B45 _— 
EbS |" 20 33 | I9F 
NNE7JEly 235 | 4s 39% 214 
NEbeE F FO 27 4 412 
N o } 8 32 
ISS 3 5F 1033 
38 ; 
IB | Igleg |. | 
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151 Leagues Northing, (or of Latitude) being reduccd into Degrees 
and Minutes as before tanght, there comes 7 Degrees 35 Minutes, which 
is the difference in Latitude, to. be added to 42 Degrees 20 Minutes of 


Latitude North, (lince the Ship hath failed towards the North) and the 


fum 49 Degrees 55 Minutes is the Latitude ſhe is in. 

Next, find by the Table as before direfted how many Degrees and 
Minutes of Longitude anſwer to 108 z Leagues Eaſting, or rather 326 
Miles, and you will find it to be 7 Degrees 51 Minutes, which is the 
difference of Longitude; and Longitude ſhe is in ( ſince ſhe hath failed 
from the firft Meridian Eaſtward.) oy 

For the Courſe and diſtance, lay the Thread upon the Point where the 
I51+ Leagues of Latitude, interſeCt the 108} Leagues of Longitude 
and it will ſhew that the direct Courſe is NE b 1 Degree 5o Minutes 
Eaſterly, (ſince ſhe hath ſailed between the North and the Eaſt) and the 
neareſt diſtance (counted upon the Arches, to that Point) 186 Leagues, 
which was required. '' / t 

"I have been long upon this Propoſition, becauſe it is the moſt uſeful. 
ir! the practice of Navigation. | | 


-PRAP: .VL 


' The Diſtance Run, and difference of Latitude being given;, 
how to find the Courſe, and difference of Longitude. 


IRST find the difference of Latitude, by SubtraCting the Latitude : 
of the. place from whence you departed from the obſerved Lati- - 
tude, if they be both of the ſame- Denomination: That is to ſay, 

. both Latitude North, or both Latitude South ; -but if they be of. 

different ſides, that one be Latitude North, and the other Latitude'South, 
you muſt add them together , and the ſum will be their difference of. 
Latitude , to. be reduced into Leagues... . 
S. This is eafie enough, but what muſt I.do next ? | 

. T. The next thing you are to do, is to count the ſaid Leagues (or: 
Miles) of Latitude, upon its proper fide, to wit, upon that taken: for 
North, and South, (begining at the Center of your Inſtrument,) you muft. 
alſo count upon the Arches the Diſtance or Leagues (or Miles) failed , . 
and obſerve the Point where the ſaid Arch interſeCts the ſaid Leagues -. 
(of Miles of Latitude; ) for the Thread being laid upon that Point, will: 
ſhew the Courſe, and the Leagues (or Miles) of Longitude, which being. 
reduced-into Degrees and Minutes, as before taught, will be the difference - 
of Longitude. . | Fo 
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The Simical Dnadrant, its Uſe in ' Boox. IV. 


Example 1. 
.eAdmit a Ship ſail from the Parallel of 43 Degrees 30 Minutes of Latitude 
North , on ſome Point between the South and the Weſt 55 Leagues ; and 
then finds her ſelf in 45 Degrees 54 M4inmes | atitude of North : I demand 
the Courſe, and Departure from the Meridian ? l 


Firſt find the Difference between 48 Degrees 30 Minutes, and 45 De- 
grees 54 Minutes, (by Su»traCting the leiler Letitude out of the greater) 
and there will remain 2 Degrees 36 M1: ues for the difference of Latitude; 
which being reduced into Leagues (or Miles ) there comes 52 Leagues 
(-r 1.6 Miles) which muſt be counted upon the fide of North ard South; 
and the diſtance 56 Leagues (or 168 Miles) upon the Arches, then ob- 
ſerve where that Arch and Line of Latitude interſect one another, and 
lay the Thread thereon, and it will ſhew the Courſe to be. South South 
Weſt 30 Minutes South , ( fince ſhe did ſail between the Squih and the 
Weit ) and upon the Parallels you wiil find 21 Leagues (or 63 Miles) gf 
Longitude Weſtward, which is the Departure from the Meridian. 


| Exarn:ple 2. 


eAdmit a Ship ſail from the Parallel of 46 Degrees 10 Minutes of Latitude 
North, and 329 Degrees 30 Minutes of Longitude on-ſonie Pot between 
the North, aid the Eaſt 1-8 Leagues, and thin finds 'her- ſelf in 49 De- 
grees 40 Minutes of Latitude «ljo North: 1 demand the Courſe and Lon- 
gitude ſhe ws in? | 


I Subtradt the leſſer Latitude out of the greater ( ſince they are both 
on the ſame ſide of the Equinettial ) and there remaineth 3-Degrees 30 
Minutes, which is the difference Norrh of Latitude; which being reduced 
into Leagues, there comes 70 Leagues to be counted upon the fide of North 
and South ;z count alſo upon the Arches 103 Leagues, 'tlien lay the Thread 


.on the Point of Interſection of the Arch of 1<c8.Leagues ;- and the 70 


Leagues of Latitude, and it will ſtew the Courſe te'be North Eaſt 4 De- 
grees. 45 Minutes Eaſterly Clince ſhe did ſail' between the North and the 
Eaſt } and upon the _Paraliels you will find 82: Leagues of Longitude 
Eaſtward ; or deparcure frm the Meridian) which 1s to be reduced into 
Degrees aid Minutes or Lougiude by the precedent Table, ( after it is 
reduced into Miles) by which, and a Rule of Three, as before direfted, 
you will find it anſwer to'6 Degrees 6 Minutes #2, which being more 
than the haifof a Minute, may be taken for a Min. and ſo the ſum-will þe 
6 Degrees 7 Minutes, which is the difterence-of Longitude, -to be added 
to 329 Degrees 3> Minutes (fince the did fail Faſtward)'there comes 335 
Degrees 37 Minutes , which 1s the Longitude lhe is in as was required. 


Example 3. 
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e Admit a Ship depaxts front the Parallel of \2, Degrees,20 Minutes of Latirnde 
South, and 3 Degrets 30 Tp of Longitude, Jay ſail on ſome Point be- 
eſt.2 50, 


tween the Notth and the | | ard theu fiads her ſelf in 5 De- 
grees 30 Minutes of Latitude North : I demand the Courſe and Longitude 
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Latitude South departed.._ . = ouieg +4 5 Dee. 54 Min. OR” 
Ad the Latitude North gerived at... 5 30. . 
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Which being reduced-into Leagues,there-tomnes 156 4 Leagues, which 
being counted upon the-fide of North and South, and the 250 Leagues 
upon the Arches, and the Thread placed or laid upon the Point of In- 
terſeftion;ſheweth the Courſe to be V W 6 Degrees 4o Minutes Weſterly, 
(fince ſhe'did fail between the-North and the Weſt) and oponrhe Parallels 
you will find 196 Leagues of Longitude or departure-from the Meridian 
Weſtward, which by the Table anſwers to. g Degrees 4.8 Minutes; which: 
is the difference of Longitude to be SubtraCfted from 3 Degrees zo Minutes, 
({ince ſhe did fail to the Weſtward) but becauſe it cannot be, I add 360 
Degrees to 3 Degrees 3o Minutes, and from the ſum 363 Degrees 30 
Minutes ,_ I Subtract the 9g Degrees 48 Minutes of difference , and the re- 
nathder-353 DegreeP42 Minutes, is the Longitude ſhe. is m,. as was. re- 
quired.” ” - EE LITES & 2 ONION AL + b 129) Un, 7 ty : 
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- | Example 4. 

eHdmit a'Ship- departs from the Equinoltial and the firſt Meridian; and ſail vw 

: fome Pointe bitween-the South and the Eaſt 138: Leagues ;' and then finds her: 

* 'ſelſ*121 6: Degiees" 15) Minutes/of Latitude South ©. 1 demand the Conrſe and 

\*Longihdd fs 2: } e& WG 4! > £90374 gif qu Ito? 1 2501 

$21.1 9.3 05  METRS0C 507 25 2511 | = 

- Anfw.” The'6 Degrees 10 Minutes of Latitude South arrived at, is the 
difference of Latitude, which being reduced-or turned into Leagues, 
there comes 1235 Leagues to be counted upon thelſfide-of North: and 
South, and the 188 Leagues apon the Arches, and the Thread being laid 
upon the Point of their InterfeCtion, will ſhew the Courſe to be S E 4 De- 
grees 20 Minutes Eaſterly, ( ſince ſhe did fail between the South and the 
Eaſt ) and wpon the Patallels you will find - 14.2 # Leagues of Longitude 
Eaſtwardz which bythe. Table ( being; reduced into Miles) Anſwers to 
7 Degrees: & Minutes, which is the difference of Longitade-towards the 
Eaſt, and the Longitude ſhe is in, as was required, (ſince ſhe departed from 
the firſt Meridian.) 
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The Conrſe and difference of Latitude being given, ” findthe 
 diftance-and difference of Longitude. 0 


IRST, findithe difference of Latitude by Subtrafting one from 
another, if they be-both Latitude North, or.both. Latitude South ; 
but if they beof contrary ſide,that one be South and the other North, 
you muſt add them together, and the ſum wilt be the Degrees and 

Minutes of their difference , which muſt be reduced-into Leagues ; then 
count the Leagues proceeding from the difference of Latitude upon the 
{iide-of North and South ; and obſerve the? Point where it interſect the- 
Ceurſe or Rumb given for it will mark the required diſtance, which is to. 
he: counted upon the Arches from the Center of your Inſtrument to the 
Kid Point; count alſo upon the Parallels how many Leagues of Longi- 
ade there are, and it will be the-departure from the Meridian ;, which 
Leagues being turned:into Degrees and Minutes.of Longitude, (as before: 
taught Y. and then added or Subtratted from the Longitude given, will 
ſhew you the Longitude. your Ship ts in. | 


} Example 1.. 


eAdmita Ship. ſail from the Parallel of 46 Degrees.4.0. Mini of: 205 1 is 


North SW b S,, "till ſhe be in Latitude 44 Degrees 30 Minutes North c- £ 
demand. the diſtance ſailed, and the departure y the Meridian ? 


Firſt, Subtraft 44 Degrees 30 Minutes from 46 Degrees. 40 Minutes, 
and the remainder 2 Degrees 10 Minutes is.the difference of Longitude- 
to be reduced into Leagues, as before direCted; and: there comes. 43+ 
Leagues. of Latitude,, which I-rount upon the ſide of, North and South; 
then I count upon the-Arches along the S.#6S, (or.third Rumb) how 
many Leagnes there are from the Center of the Quadrant, to the Line 
of 433 Leagues;z and Lfind 52 Leagues, which is the diſtance Run; and 


+ upon the Parallels 1 find 2g Leagues, which is the departure from the 


Meridian-Weſtward. 
: Example 2. | 
eAdmita Ship ſail from the Parallel of 42 Degrees 10 Minutes of: Latitude 
North, and 3:58. Degrees 20 Minutes of | pres NEbE,. 'till ſve 
be in Latitude 4,5 Degrees 28 Minntes North : I demand the diftance ſailed. 
and Longitude ſhe #s in ? Te Ret: F5rg if 
: Firſt, 
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Firſt, Subtraft the two Latitudes one from another, (ſince they are 
both on the ſame ſide of the EquinoCtial) and there remaineth 3 Degrees 
13 Minntes for their difference to the Southward , which being reduced 
into Leagues, there comes 66 Leagues of Latitude to be counted upon 
the we” - North « A South ; then cone | - Arches along the 
NEbE, how many 'Leagues there ate'to that'Line-of-6G Leagues, and 
you will find 118 Leagues, which is the diſtance, and Tt the Parallels 
you will find g8 Leagues of Longitude Eaſtward, which being redyced | 
into Miles, you will find by the Table that it anſwers to 6 Degrees 45 © 
_ Minutes, which is the.difference of Loggitude to beadded to. 358 De- 
grees 20 Minutes, (ſince ſhe did ſail to the Eaſtward) and there will 
come 365 Degrees 5 Minutes, from which I Subtratt 360 Degrees, and 
the 'remainder 5 Degrees 5 Minntes is the Longitude ſhe is in, as was 


Example 3. 


eAdmit a Ship ſail from the Parallel of 3 s 16 Ainutes South, and 
' 2 Degrees 45 Minutes of Zongfende >. Hill fre be in. Latitude 2 De 


ces 14 Mines Norths 1 the dift ance ſailed, and the Longitude 
Kin? | IN | 
> Latitude departed +. - + 3 Deg, 16 Min. 


Add the Latitude arrived at . . 2 * 14 
Difference in Latitude Northward Li z0 


_. 5 Dexrees 30 Minntes reduced intoLeagnes, there comes 110 Lea 

of Latiade, by the interſeAion of which, with the givenRumbþ, _ 
the diſtance run to be almoſt 118+ Leagues ; and the departure from the 
Meridian 45+ Leagues 3 which Leagues of Departure being reduced into 
Degrees and Minutes of Longitude, (as before taught) there will come 
2 Degrees 16 Minutes, which is the difference of Longitude to be Sub- 
tratted from 2 Degrees.45 Minutes (ſince ſhe did fail to the Weſtward) 
_—_ remainder 29 Minutes is the Longitude ſhe is in, as was-re- 
quired, | 
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" The Alteration vof 0 the Latitude and Conriend bobs given, 


y Jobod 51S TC 
bots e 2orr -: obdpa Lehe Co -and, diſtance... 
3 > 78-y bis epobin] | C. v/ 2925539. { C1 1 ÞD- It 
| wrt is he Git Hig wry take novicecof' "i in- this Þ Pro- 
nn Ji s "143 w 4d 
| 5 00 "The firft thing you areto take Notice df c ro find the 
oo is, that hen the-Latirudes' vg ofthe fams fide/of 
[the Eabinoftiar.: Hat there is noQiffereticein'Langitude (both places 
Seing under: the-ſane Meridian)<youfriulF pretend two'Lati- 
tudes one from another, and the remainder will be their differende, which. 
being reduced into Leagues, will ſhew you the diſtance Run: 
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Longitude : 4 oem what _ "an muſt Steer , and the arſtance ? 
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eAdmit a Shjp ſail from 2 Degrees 15 Minmes of Latitude. North , and 4, 
Degrees 20 Minutes of Longitude, and would ſail to Latitude 5 "Degrees 
3 Minutes South, and 4, Degrees 30 Minmes of Longitude : 1 demand what - 
, Gul - muſt Steer, and = ova Fj 


Latitude North a 4. + -» 230. v7 Min, 
Latitude South arrived . EEG LG. 


DifferenceSouth.. . . . -. +» 7 45 


The - 
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The two Latitudes being added together , their fam» Dove. 
| Minutes is the difference 1n Latitude, which being reduced into Lomm_w_ 


- 


there comes 155 Leagues, which is the diſtance ſhe.is to Run South, . 


(ſince. the Latitude o 


et her departure'is North, and that ſhe will go to 
i South.) | . 


S. What muſt I do'to find the difference in Latitude, if one Place was 


under the. Equinodtiat,, and the other diſtant from it , but both in the 
fame Lo m_ £99500. YOu” | 

T. In that cafe, the Latitude of the place which is out of the Ecuinotti 
will be the difference in Latitude, which: being reduced ene ras. 724 
will ſhew the diſtance ſhe is toRun, either North or South ; this is ſo 
Þlain that it needs.no Example: © #5 | 


f , 


" 8. Whar is there'td be daneif both phtch were under the Equinodtial, 


and ſhould differ i Longitude? ! - 


-'Y.oo mult Shbtra&the two Eongitudes one from another, 'and the. 


remainder wtfthe their difference, which being reduced into Leagnes, wiHfl 
ſhew the diſtance between both places z but when both places. 2re.nnder. 
the ſame Parallel out of (or diſtant from)the EquinoCtial,you muſt firſt find: 
.the difference in Longitude, or departure from the Meridian, then lay 
the Thread upon the'given Latitude, and'@unt upon the" Arches aldnz 
The'Thread the departure from the Meridian”, and from that Point you. 
will find upon the Parallels the Leagyes of Longitude thatanſwerts ir, - 


Example. 
| 3 8-4-1 "$6: | 
eAdmit a Ship ſail from the Patallel of 4,3-Degrees' 50'AMinntes of Latitude. 
North, and 341 Degrees 50:Minues of Longitude, and would fail to a- 
place whoſe Latitude u alſo 48 Degrees 50 Minutes North, and 336 De-- 
grees 30 Minutes of Longitude : 1 demand what Courſe ſhe muſt Steer, and : 
the diftante ? | %, | a " 
Longitude departed «341 Deg. /50 Min! 
Longitude arrived . $36: 24664 


Dilterence Viet 4 ;:.-.-.. $7 - 20-0 


The two Lcngitudes being Subtrafted one.from another; there re-- 
maineth 5 Degrees 20 Minutes, which tis the difference of Longitude 
Weſtward, ,Clince the Longitude ſhe 1s in, is leſſer then that from whence 
ſhe departed Y this being known ; lay the Thread upon 48 Degrees $O 
Minutesof the graduation, which begins at the fide of - Eaſt and Weſt: 
-the#Edunltby59nthe Arthes alohg rhe Fhread r06®L&pues, which is the 

value of ''Depteces>20, Minutes torfied into Leagues ,” and from! thar 


Point you Fill find pon the Parallels, or ſide of Eaſt and-Weſt, 70Leagues, 
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The Sinical Quadrant, its ſein Boox IV. 
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S. *What muſt 1-do to find the diſtance and-Courſe, when both places 
differ both in Latitude and Longitude? | 


T. -In that caſe, find firſt the difference in Latitude and Longitude, as 
4n the precedentExamples ; then. rediice the difference of Latitude into 
Leagues : Do as much for the difference of Loogiade, and then ſee by the 
before-mentioned Table of reducing or Milesof Eaſting or Weſt- 
ing into Degrees of Longitude, how many Degrees and Minutes anſivers 
to the Leagues procecding from the difference of Longitude , and reduce 
as before thoſe Degrees into Leagues; then count them upon the ſide of 
-Eaſt and Weſt, and the Leagues proceeding from the difference of Lon- 
gitude upon the ſide of North and South, obſerving where theſe two 
Lines interſect one another, for the Thread being latd on the Point of 
their interſeCtion will ſhew the Courſe, then count upon the Arches along 
the Thread how many Leagues there are from the Center of your Inftru- 
ment to the ſaid Poirtt, and it will be the diſtance required. 


Example. 


eAdmit a Ship departs from the Latitude. 43 Degree: 30 Minutes North, and 
11 Degrees 10 Ainues of Longitude, and will go into 45 Degrees 30 
Minutes of Latitude North, and 8 Degrees 45 Minutes of Longitude : 
1 demand the Conrſe and Diſtance ? 


Latitude North arrived . . 45 Deg. 3o Min. 
' Latitude North departed . oa 30 


Difference North . 00 


, 


ES Ul 2 Oo 
Multiplyed by 20 Leag.that a Deg. cont. 20 


There comes . . 40 Leaguesof Latitude. 
Longitude departed . . . 11 Deg. 10 Min, - 
Longitude arrived . . . - B 45 


Ditcerence WE ...,- - | B 25 
Multiplyed by . . 20 


There comes ... . = 48; Leagues of Longitude , 


Or 145 Miles, which- is the departure from the Meridian, and an- 
ſwers by the precedent Table to 3 Degrees (near) 22 Minutes , which 
being reduced into Leagues (by allowing alſo 20 Leagues to a Degree , 
and a League to 3 Minutes, ) there comes 67 4 Leagues of Longitude, & 
which you muſt count upon the ſide of Eaſt and Weſt: Count alſo the 
| Forty Leagues of Latitude upon the ſide of North and South ; then lay 

| the 


So Fy 


Q < 


Run, as was required. 
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229. 


ſhew you that the Courſe is NW bW 3 Degrees 10 Minutes Weſterly; 


and upon the Arches you will find 78 + Leagues, which is the diſtance 


required. 


Example 2. 


A Ship from the Latitude of 38 Degrees 40 Minutes North ſail South Weſt 
ward, till ſhe hath altered her Latitude 2 Degrees 30 Minutes, or 50 Leagues, 


and us departed from the Meridian 36 Leagues: I demand the Conrſe and. 


Diftance ? 


Firſt, ſee what Lawde the is in, by SubtraCting the 2 Degrees 30. 


Minutes, (difference of Latitude) from 38 Degrees 40 Minutes, ( ſince 


ſhe did fail Southerly Y and there will remain 36 Degrees 10 Minutes ,. 


which is the Latitude ſhe is in. Then reduce the 36 Leagues (departure. 
- from the Meridian ) into Miles, ( as before) and there will come 108 


Miles, which by the precedent Table anſwers to 2 Degrees (almeſt) 1-7 
Minutes, which being reduced into Lea ; there comes\.45 2 
Leagues to be counted upon the fide of Eaſt and Weſt ; Count alſo npon 


the fide of North and. South 50-Leagues, and obſerve where theſe two. 


Lines interſe&t on another , for the Thread being laid on it will ſhew 

you that the Courſe hath been SW 2 Degrees 40 Minutes South ;, then. 
count upon the Arches —_ the Thread, how many Leagues there is- 
to that Point, and you will 


— 


PROP: VINE 


| The. Courſe and Departure from the Meridian given., 
to-find the. diſtance and difference in Latitude. 
- IS Propoſition being of no uſe in the Pratice of Navigation. 
 Aſince there is not (yet) found a way ( at Sea) to obſerve the 
Longitude, I ſhall ſay but. little concerning it, being fufficient 
to give you an | 
| Example. 
eAdmit a Ship Sail NE b N (or third Rumb ) until ſhebe departed 32. Leagues 
from the Meridian: 1 demand the. diſtance and difference in Latitude ? 


Firſt},. 


nd almoſt. 68 Leagues which is the diſtance.- 


the Thread on the Point of interſe&ion of thoſe two Lines, aad it will 
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Firſt;countupdn rhe fide of Eaſt und'Welt 42 Leagues:(departed from 
the Merjdian).andobſervewherethitLine of 5 Lewes) anterfett the 
- NEbN,:thencount upon:the'Arches-albng the given Rumb, how-many 
Leagues there are from the Center of your Inſtrument to the ſaid*Point 
of Interſeftion, and you will find 57 5 Leagues, which is the diſtance, 
and upon the Meridians you willkfind\47 Leagues, which is the difference 
-of Latitude required. < = | RE 


IE on i» » X ' 
N49 eT abntY ooh r 


p 4 
a <4 2 


TE I One TESTRENS 
To know how -many 'Leagues you muſt ſail upon' any 


Point of the Compaſs, to riſe a Degree of Latitude. 


yOU muſt count upon the ſide of North and South 2o Leagnes, 
_ {( that a:Degree of the EquinoCtial containeth) and obſerve the 

© Point where'it interſets the given Rumb, then count upon the 
Arches how many Leagues'there is to'that Point, and it thall be* 

the Leagyes' yon mult ſail, to raiſe or'depreſs the Pole-of a' Degree 
npon any Point of 'the Compaſs. - pic | bi 


ed 
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eAdmit you would know how many Leagues you muſt ſail pon the NEb£E or 
* © fifth Rumb, to raiſe a Degree of Longitude. 


ey  OMYQ.. 
Firſt,count upon the ſide of North and South 20 Leagues (which is a 


Degree of the Equinactial ) and obſerve the Poiat where \t ingy( of 
20 See interſeft the *V-ES FE; or fift Rind 'X IN be oF 
Arches from the Center. of, yotrr: Inſtrument, 1 ts Big Polar ,+ and you 
will find 35 Leagues, which you*muſt fail on that Point to raiſe a Degree 
Latitude : and on the Parallels you will find 30 Leagues, which is the 
departure from the Meridian. | -! 5 tid nolmogqo:1 <Þ 00 
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How to Corref# your Dead: Reckoning by the 
 Sinical Quadrant, | 


 $.7eS all kind of Reckoning Corrected the ſame way by the Sinical 


Quadrant ? | 
T. No, for it differs according to what the Courſe hath been. 
S. How many ſorts of Corrections is there then ? 

T. There is of 3 ſorts, the firſt of which ſerveth only for the firſt 
and ſecond Rumb, (from the North or South ) which Rumbs are never 
Corrected, except there be Variation. 

The ſecond Correction ſerveth for the ſixth and ſeventh Remb, (or 
thereabout) and then the Longitude is not CorreCted , but the Courſe 
and Diſtance is Gorrected. TIS TI ER FOCI 

The third Correction ſerveth for the third, fourth, and fiſcth Rumbz 
as you will eafily underſtand by the following Examples. 

S. When do you make uſe of the firſt CorreCttion ? 

T. We make uſe of the firſt Correftion, when a Ship hath ſailed upon 
one only Point of the Compaſs, thus: We count upon the Arches along 
the Courſe, the Leagues ſailed by Dead Reckoning, and then we count 
to that Poiut upon the Meridians, how many Leagues it gives in Latitude 
and upon the Parallels, how many Leagues it gives in Longitude: Next , 


we find the difference between the Latitude departed, and the Latitude 


obſerved, and reduce it into Leagues, then we ſee if the Leagues by 
Dead Reckoning , agree with the Leagues of Latitude by Obſervation ; 
and if they agree, the Dead Reckoning is right, is good; but if they do 
not agree, there 1s ſome errour in the Dead Reckoning ;z and therefore 
it muſt be Corrected by counting -upon the fide of North and South, the 
Leagues of the difference in Latitude proceeding from the Obſervation ; 
count alſo upon the Arches along the Rumb, how many Leagues there 
are from the Center of your Inſtrument to the ſaid Lines of Leagyes , 
and it will be the Diſtance Corrected ; and upon the Parallels you will find 
the Leagues of Departure Corrected, which being reduced into Degrees 
of Longitude (as before taught) will be the difference of Longitude 
CorreCted. | F 

Example. 


eAdmit your Ship ſail ( . Dead Reckoning) Sb E gi Leagues, and by 
fo 


your Obſervation you find to have altered in Latitude 2 Degrees 54 Minutes - 
1 demand the Diſtance Correfted, and the Departure Correfted ? 


Hh | Fir, 
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Firſt, count upon the Arches, along the Sb E (or third Rumb) 5; 
Leagues, and from that Poing-you,willfind upon the Meridians 50 Leagues 
of Latitude ; and upon theParallels 10'Leagues of Longitude ; but be- 
cauſe the Obſervation is more certain.or ſure than the Dead Reckoning , 
you muſt reduce phett —piearEnntics aq Obſer- 
vation into Leagues ,. and there wall. come 5 8: Leagues, which. being 
counted npon the fide of ADI-tnd South'; -obſerve the Point ws 
interſects the given Rumb, and then count upon the Arches along the 
'S b E how many Leagues there 1s, andyou will find 594 heagnes, which 
is.the Corrected Diſtance ; and upon the Parallels you will.;find þ 1 © 
Eeagues,'which is-the;:Departure: (from:the;Meridian) Coorefted. #. 


"e-Lthmit a Ship ſail by Dexad'Reckening N NW 116 Leaghts,, «and 'by-Obſer- 
vation find.to have .altered in Latitude 4 Degrees 36 Minntes : 'T demand 
tbe Diftance Correed,, and the Departure Correfted ? e 


FirlF,  F- count upon the Arches. along the NN W (or fecond'Rumb) 
116 Leagues, and Find ygon the Meridians” 1 o7 Leagnes-of Latitude, 
and upon the Parallels 44 3/Leagues of Longitude-or Departure, then] - 
divide the 197 Leagnes of 'Latitude'by. 20, to reduce. it-into: Degrees, 
aad there will.come '5 Degrees. 2 1'Mimnites (ſince the 7 Eeagnes remain, 
ing. of: the. divfion are worth 21 Minutes)" which-is the difference of La- 
titude by Dead Reckoning. ' But by*Obſetvation, -which «is-more ſure 
than the Dead Reckoning, I find but 4 Degrees 36 Minutes'of difference 
in Latitude, therefore I reduce the 4. Degrees 36 Minhtes difference of 
Latirnde by. Obſervation” in" Eeagues , and"there will come-g2z Leagues, 
which-I count upon the fide of North and South , and obferve the'Point 
. where that Line (of 92 Leagues) interſect the Courſe or feeond Romb; 
then I count upon the Arches along the V V'W how many Leagnes there 
is, from the Center of my-Inſtrument to the faid Point., and Ffind 99; 
Leagues,, which.is the'Diſtance CorreQted, and upon the Parallels I find 
38 Leagues which.is the Departure from the Meridian Weſtward, Cor- 
rected.. 
þ Example 3.. 


Admit a'Skip departs from'the Paralltl of 49 Degrees 40 AMinntes Forth, 
and: 10 Degrees-go Minutes of Longitude ; and fail by Dead: Reckoring 
158 Leagues SbW, but find by Obſervation ſhe 1s in Latitude 4.3 Degrees 
10 Minutes North: I demand\the Diftance Correfted, and the Longuude 
Correlted ? 


Latitude North departed .. .. . . 49Deg. 50 Min. 
Latitade North'arnived;Subtratt. . .- 43 "00 
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Longitude arrived. . . . ., . '$ 72 
Ss - we Example 4. T To. 


bi 8 37 05; $2211;Þ4 me Sia ; NS ar Ns 
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ance:} North, | South. | Eaſt; | Weſt. | 
Leagues. Leagues. |[Leagues.|Leagues. 
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"+ Lao. North arrived Es ts. pu 42 Deg. 48 Min. 
**- Latitude North departed '- '.- . .' 36 | oF 


Difference North... « 5 - «6 IF 


NB; © ALOE i» * fo RP 2-57 "M123" - 
® Having found the Northing, Eaſting and Welſting of the ſeveral Courſes. 
2nd Difſtanee given, fum up the ſeveral Colunins and compare: the Eaſt 
and Weſt Cofnmnn together , there will come- 153-3 Leagues: Northing, 
ard 20 Eafting ; then count upon the fide of North. and South 15 + 
Leagues ; and upon the ſide of: Eaſt and Weſt 207 Leagues, lay the 
"Thread on the Point of interſeCtion of theſe two Lines, and it will ſhew 
you the Conre:which is North 7 Degrees $0 Minutes Eafterly.;:.then 
Subtraft the'two'Latitudes one from'another , and there will remain 6 
Degrees 18 Minutes, which is the difference in Latitude Northward, 
to be reduced.intod Leagues, 'and there wHl come 126 Leagnes, -which be- 
ing counted. upon the ſide of North and South, obſerve' where the ſaid 
Line of 126 Leaguts interſect the-Courſe , (which the Thread-ſheweth) 
and then count uporf the Arches how many Leagynes:there'is;-from the 
Center of your Inſtrament to the Point of interſefion,” dndiyou' will find 
»27 Leagttes; which is the diſtance Corrected ; and ypoi the Parallels 


you will nl 6.2 Leagues of Lon w__ > Departure Corrected, which 
being” turiteÞ mts Miles) joo wif | IE 'Fable that it 
anſwers to 1 Diphe Haoft\EMibhites which Jovthe'difference-of-Don- 
gitude Eaftward, to be added to the Longitude departed, viz. 345 De- 
grees 45 Minutes, (ſince the did fail Eaſtwatd) and there will come 346 
Degrees 49 Minutes, which is the Longitude-(Corrected) ſhe is in. 
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As to the ſecond CorreFion, 


Having already told yor , that it ſerveth only for the 6 and 7 Rumb : 
] have only to add, that when your Ship fail but upon one Point of the 
Compaſs, you mulſt only count upon the Arches along the Rumb or Courſe, 
the Leagues failed by Dead Reckoning, then find (or look) how many 
Leagues of Latitude and of Longitude it giveth ; that done, Subtract 
the two Latitudes one from another, if they be both of the ſame ſide, (but 
if they be of different ſides, add them together) and the remainder ( or 
ſum) ſhall be the difference of Latitude, which being reduced into. 
Leagues , muſt be counted upon the ſide of North and South ; count alſo 
the Leagues of Longitude or Departure (found by your Dead. Reckoning) 
upon the ſide of Eaſt and Weſt, and obſerve the Point where they inter- 
ſe& one another, for the Thread being laid on it, will ſhew you the 
Courſe Corrected, and the Diſtance Corrected. | 
- But if your Ship hath ſailed vpon ſeveral Points of the Compaſs; firſt 
reduce the ſeveral Courſes under the four chief Rumbs of your Traverſe 
Fable; to wit, under the North, South, - Eaſt and Weſt , then Subtra& 
the Leagues Northing and Southing one from another, (as before taught; 
direfted) and the-remainder will be the difference of Latitude ; Subtract 
alo the Leagues of Eaſting and Weſting one from another , and the re- 
mainder will be the departure from the Meridian, or difference in Lon- 
gitude by Dead Reckoning ; that done, count upon the-ſide of: North and 
South, the Leagues of the difference of Latitude proceeding from your 


Obſervation ; count alſo upon the ſide of Eaſt and Weſt, the Leagues of 


Lorgitude by Dead Reckoning , and lay the Thread on the Point where 
they interſeCt.one another , and it will ſhew yau the Courſe Corretted,. 
and the Diſtance CorreCted.. ] 


E xample I. 


Admit 4 Ship fail ( by Dead Reckoning) ES E 50 Leagues , and by Obſer- 
. wation find to have altered the Latutude 39 Minutes; I demand the Courſe 
_ .Correfted, and the Diſtance Corretied ? | | 


Firſt, count 50 Leagues upon the Arches along the-Z SF, or 6 Rumb, 
and from that Point you will find upon the Meridians 19 Leagues of La- 
titude, and upon the Parallels you will find 46 5 Leagues of. Longitude, 
or departure from the Meridian z. but becauſe the Obſervation 1s more 
certain than the Dead Reckoring, : reduce the 39 Minutes difference of 
Latitude: ( found by Obſervation ) into Leagues, and there wall come- 13 
Leagues which be counted upon the ſide-of North and Seuth, count alſo 
the 46* Leapries of Longitude (by Dead Reckoning )- upon.the ſide of 
Eaſt and Weſt, lay the Thread on the Point where they interfect one 


another, 2nd it. ſhall ſhew you the Courſe Corretted, which is E SE. 
ME 0k \ almoſt: 
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- almoſt 7 Degrees Southerly,and upon the Arches you will find 48 Leagues, 
. which is the Diſtance Corrected. 


Example 2. 


 e Admit a Ship departs from the Parallel of 46 Degrees 30 Minutes of Lati- 
tude North , and 5+ Degrees 40 Minmtes of Longitude , and ſail by Dead 
' Reckoning Weſt by Sonth 96 Leagues, and then find by Obſervation to be in 
Latitude 45 Degrees' to Minutes North: I demand the Courſe Corretted,, 
and the Diſtance Correfted ? | | 


Latitude North departed. . . . 46 Deg. 30 Min. 
Latitude North arrived, Subtratted . 45 10 


Dilference South . | . © © + 8 20 


Count upon the Arches along the Wb S, or 7 Rumb, the 96 Leagues 
failed by Dead Reckoning , and from that Point you will find upon. the 
Meridians 19 Leagues of Latitude, and upon the Parallels you will find 
94; Leagues of Longitude, which by the Table (being firſt reduced into 
Miles) anſwers to 6 Degrees 5o Minutes, which is thedifference of Lon- 
gitude Weſtward, andis to be Subtrafted from the 7'Degrees 40 Minutes 
of Longitude departed, ( ſince ſhe did fail Weſtward ). and there will 
remain o Degrees 50 Minutes, which 1s the Longitude ſhe is in. -_- 


Longitude departed £3 OD POTS . Deg, 40 Min. 
Difference Weſtward, Subtrafted-.. . 6 . ' 5or. 


Longitude arcivatt”-, ['o- + 5? oo © 5o' 


This done, SubtraCt.the two Latitudes one from another , ({ince they 
are both of the ſame ſide of the Equinotial ) and there will remain « 
Degree 20 Minutes for their difference,which being reduced into Leagues, 
there will come 264 Leagyes, to becounted npon the ſide of North arid 
South; count alfo the 94 4 Leagues of Longitude of rture'(by Dead 
Reckoning) upon the ſide of Eaſt atid WEI,” then lay the Thread oti the 
Point of their interſection, and it will ſhew you the Courſe Correted, 
which'is W b $4 Degrees 40 Minutes Southerly ; and'apon the Arches 
you will find g7 = Leagues, which. is the Diſtance Correfted. 


Example '3. 


e Lanit a Ship depares from 40 Degreds 45 Minutes of L ade North, and 
347 Degrees 30 Minutes- of. Longitude.,, and ſail (by Dead Kechoning, ) 
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_ then find by Obſervation tobe in Latitude 4.3 Degrees 15 Minutes North : 
1 demand the Courſe Correfted, andthe Diſtance Carreited ? 


© | ww PPiſtanc 
Courſe. | E' 
£ |Lezgues. 


_— —% 


worth. | South. | Eaſt. - Welt. | 


Leagues Leagyes. Leagyes, Leagues.) 


 W- Ke 
4 | 20 ;| 14 
NEVE 5] 16: ] & 
FE 08 7 
8 | 42 


TIE Tel Fa © 


4 


Latitude North arrived . . . . .. 43 Deg. 15 Min. 
Latitude North departed. . .., . 40 45 


Difference Net +». oo a 30 


Having reduced the-ſeveral Courſes as before direfted, -(ortaught ) 
there comes 424 Leagues Northing , and 136+ Leagues Eaſting ,. which 
by the Table (or middle Parallel) anſwers to 9 Degrees 10 Minutes , 
whieh-is the difference of Longitude Eaſtward , . to. be added to 347 De- 
grees 30 Minutes of Longitude departed, ( fince ſhe did:fail:Eaftward ) | 
and there will come 356 Degrees 40 Minutes, which. is the Latitude ſhe 
ISI... 

——_ 
. Longitnde .departed -  . ... .. 347 Deg. 3o Min. 
 DifterenceFait, add. .... . . . <-- 10 


Longitude arrived . .. ;'. ... 356+ aq: 


| Now SubtraCt the two Latitudes one from another (fince they are botlr 
ef the fame fide). and there will remain 2 Degrees 30 Minutes for their. 
difference ' Northward ,- which are-worth or anſwers 50 Leagues, and 
F muſt be counted upon the ſide of North and South ; count alſo-upon the: 


ſide of Eaft and Weſt, the 136+ Leagues of Longitude or Departure by 
| Dead 
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e Admit a Ship departs from the Parallel of 46 Degrees 30 Minutes of Lati- \ 


- almoſt 9 Degrees Southerly,and upon the Arches you will find 4.8 Leagues, 
. which is the Diſtance Corrected. 


Example 2. 


rude North, and 5 Degrees 40 Minutes of Longitude , and ſail by Dead 
Reckoning Weſt by South 96 Leagues, and then find by Obſervation to be in 
Latitude 45 Degrees 10 Minutes North: I demand the Courſe Corretted, 
aud the Diſtance Correfted ? | 


Latitude North departed . . +  « 46 Deg. 30 Min. 
Latitude North arrived, Subtrafted . 45 10 


Difference Yo SES I PR I 20 


Count upon the Arches along the Wb S, or 7 Rumb, the 96 Leagues 
failed by Dead Reckoning , and from that Point you will find upon the 
Meridians 19 Leagues of Latitude, and upon the Parallels you will find 
94 7 Leagues of Longitude, which by the Table (being firſt reduced into 
Miles) anſwers to 6 Degrees 5o Minutes, which is the difference of Lon- 
gitude Weſtward, andis to be Subtrafted/from the 7'Degrees 40 Minutes 
of Longitude departed, ( ſince ſhe did fail Weſtward ) and there will 
remain o Degrees 5o Minutes, which is the Longitude ſhe is in. 


' Longitude departed . . . . . 5 7:Deg. 40 Min. 
Difference Weſtward, Subtrafted-. . 6 SÞrc 3 


Longitode arrived |. jj. > |. ,-* © 5I' 


This done, Subtract the two Latitudes one from another , (ſince they 
are both of the ſame ſide of the EquinoCtial ) and there will remain « + 
Degree 20 Minutes for their difference,which being reduced into Leagues, 
there will come 26+ Leagyes, to be counted npon the ſide of North atid 
South; count alſo the 94 4 Leagues of Longitude or Departure'(by Dead 
Reckoning) upon the ſide of Eaſt atid'WEIF, then lay the' Thread oti the 
Point of their interſection, and it will ſhew you the Courſe Corretted , 
which'is Wb $4 Degrees 40 Minutes Southerly ; and'upon the Arches 
you will find 97 + Leagues, which. is the Diſtance Correfted. 

Example 3. en” ES, 
e Admit a Ship departs from 4.0 Degress 4.5 Minutes of Latirade North, and 
347 Degrees 30 Minutes of. Longitude, and ſail (byDead. Reckoning ) 
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- ayuda then find by Obſervationto.be in Latitude 4.3 Degrees 15 Minutes North : 
I demand the Courſe Corretted, andthe Diſtance Carretted ? 


LI 


'” iſtanceNorth. || South. '| Eaſt. | Welt. | 
Courſe. | E' SE | ! 
£6 ]Leagunes.|L.eagues|Leagnes. [OS Leagues.| 
i 
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_ Latitude North arrived . . . . .. 43 Deg. 15 Min. . 
Latitude North departed .. . ... . 40 45 
DiSerence Noth: © -- +. of © . + WB: 30 


Having reduced the: ſeveral Courſes as before directed, -(ortaught ) 


there comes 424 Leagues Northing, and 136+ Leagues Eaſting , which 
by the Table (or middle Parallel) anſwers to g Degrees 10 Minutes , 
which is the difference.of Longitude Eaſtward , to. be added to 347 De- 


grees 30 Minutes of Longitude departed, ( ſince ſhe did. failEaftward) | 


and there will come 356 Degrees 40 Minutes, which. is the Latitude ſhe 
I$I0... 


. Lengitnde .departed- . . .. . ..,347 Deg. 3o Min 
- NifferencaFalt,add.. .....-..] . . 9 = 


——_—_——— 


Longitude arrived . .. ,'. ... 336 40. 


Now SubtraCt the two Latitudes one from another (fince they are bot 


ef the fame fide). and there will remain 2 Degrees 30 Minates for their. 
difference Northward , which are-worth or anſwers 50 Leagues, and 
muſt be counted upon the ſide of North and South 3 count alſo-upon the: 
fide of Eaft and Weſt, the 136+ Leagues of Longitude or Departure by 

Dread 
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Dead Reckoning, and lay the Thread on the Point of their interſection, 
and it will ſhew you the Courſe Corrected, which is ENE 2 Degrees 
30 Minutes Eaſterly ; and upon the Arches you will find 145 Leagues, 
whichis the Diſtance CorreCted. 


Example 4. 


eAdmit a Ship departs from 1 Degree 10 Minutes of Latitude North, and 
3 Degrees 30 Minutes of Longitude, and ſail by Dead Reckgning , 


Wet by South” | jj. © «+ - ©»  nLenins. 
South Weſt by Weſt . CT. 
WAR. io pe ex. 0 
_ To» 4 
"Weſt Soath Wet |./. >. + | >» + ? $6 Leagues. 


and then finds by Obſervation to be in Latitude 2 Degrees $ Minutes South : 
1 demand the Courſe Correfted, and the Diſtance Correfted ? 


> iDiſtance.| North. | South. | Eaſt. | Welt. 
Courſe. | 5 | 
2 |Leagues.|Leagues. \Leagues. Leagues. Leagues. 


Latitude North departed . . . TY” Degr. 10 Min.. 
Latitude South arrived, add . . . . 2 3 


erence South LE > » +5 +3 18 


Having reduced all the Courſes, there comes 56 4 Leagues of Latitude 
Southing , and 167# Leagues of Longitude Weſting , which by the 
Table (being reduced into Miles) anſwers or gives 8 Degrees 24 Minutes, 
which is the difference of Longitude Weſtward, and is to be Subtratted 
from 3 Degrees 30 Minutes of Longitude, ( ſince ſhe did ſail Weſtward) 
but becauſe it cannot be done, add 360 Degrees to the 3 Degrees 30 
Minutes of Longitude departed, and from the ſum, viz. 363 Degrees 
30 Minutes, Subtract the 8 Degrees 24 Minutes of difference, and there 
will remaia 355 Degrees 6 Minutes, which is the Longitude ſhe is in. 
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Longitude departed . ,_ . . 3 Deg. 30 Min. 
DN 2 > 


| - 1360 

| 363 30 
Difference Welt Subtrated . . 3 24 
Longitude arrived . . . . . 355 6 


* 

Now to find the Courſe and Diſtance Corre&ted, add the two Latitads 
together , ( ſince they are of different fides ) and there will come 3 De- 
grees 18 Minutes, which is the difference of Latitude Southward, to be 
reduced into Leagues , and ſo there comes 66 Leagues, which muſt be 
counted upon the ſide of North and South ; count alſo upon the fide of 
Eaſt and Weſt the 1673, or rather 163 Leagues Weſt, and the Thread 
being laid on the Point of their interſeftion, will ſhew you the Corrected 
Courſe, which is W SW 1 Degree Weſterly, and upon the Arches you 
will find 180 Leagues, which is the Diſtance Corretted. 


e-Ls to the Third Correttion , 


Serving for the Third, Foarth, and Fifth Rumb; if the Ship hath 
failed but upon one Point of the Compaſs, count only upon the Arches 
along the Rumb or Courſe, the Leagues ſailed by Dead Reckoning , 
then ſee or look upon the Parallels, how many Leagues it gives in Lon- 
gitude; that done, count upon the ſide of North and South the Leagues 
proceeding from the difference between the Latitude departed, and the 
Latitude obſerved, and by its interſeftion with the Rumb, ( by Dead 
Reckoning) you will find upon the Parallels, how many Leagues of Lon- 
- gitude it giveth, which Leagues being added to the Leagues of Longitude 

or Departure by Dead Reckoning, fake half of the ſum for the Leagues 
of Longitude Correfted ; then count again upon the ſide of North and 
South, the Leagues proceeding from the difference of Latitude; ( found 
by obſervation) count alſo upon the ſide of Eaſt and Weſt the Leagues of 
Longitude CorreCted , and obſerve the Point where they interſect one 
another, for the Thread being laid on it , will ſkew you the Courſe 
'Correed, and the Diſtance Corrected. 

But if ſhe had ſailed upon the ſeveral Points of the Compaſs, ( before 
your Obſervation ) reduce the ſeveral Courſes by the Traverſe Table, 
as in the precedent Examples; then count upon the ſide of North and 
South the Leagues of Latitude by Dead Reckoning ; count alſo upon 
the ſide of Eaſt and Weſt, the Leagues of Longitude or Departure , 
and obſerve the Point where they interſect one another ; for the Thread 
being laid on it, will ſhew you the Courſe and Diſtance, (by Dead Reckon- 
ing) that done, count upon the ſide of North and South , the Leagues 
proceeding from the difference of Latitude by Obſervation, and obſerve 


where it interſeQts the Courſe ; then count upon the Parallels, how many 
Es. 7+ | Leagues 


"The Sinica Quadrant, its We in Boox. LV. 


Leagues of Longitude there is to that Point, and add them to the Leagynes 
of Longitude by Dead Reckoning , and the-balf, of. the ſym. ſhall. be 
the Leagues of Longitude , or Departure CorreCted; then count- again 
upon the fide of North and South, the Leagues of difference of Latitude 
by Obſervation; count alfo upon the ſide of Eaſt and Weſt, the Leagnes 
of Longitnde Corrected, and the Thread' being lai on the-Point of their 
interſeCtion, will ſfhew you the Courſe Corre@ed, and the Diſtance Cor- 
rected. | 

| Exaniple 1. 


eAdnit a Ship ſail ( by Dead om ) SEbS, 56 Leagues, and by 
Obſervation find to have altered her Latitude 2 Degrees 15 Afinutes: L 
demand the Courſe Eorrefted , the Departure or Longitude Corretted, and the 

Diſtance Corretted ? : =: —_— | 


Eirſt, count upon the Arches along the S E bS, or thirdRumb, the 56 
Eeagues ſailed by Dead Reckoning , and you will find upon the Meridians 
465 Leagues of Latitude Southing, and upon the Parallels 31 Leagues 
af Eongitude Eaſting ; then reduce. { or turn into Leagues the 2 Degrees 
15 Minutes difference of Latitude proceeding from your Obſervation, and 
there will come 4.5 Leagues, which being counted upon the ſide of North 
and South, obſerve the Point where it interſefts the SEbS, (or third 
Rumb,. which is the Courſe by Dead Reckoning) and you will find upon 
the Parallels 3o Leagues of Longitude, which being added to the. 31 
Leagues of Longitude found by. Dead Reckaning , the fum will be. 61 
Eeagues., whoſe. half 303 Leagues is the Departure or. Longitude Cor- 
reed, which muſt be counted upan the. fide-of Eaſt and Weſt; . count 
alſo ence more the 45 Leagues of Latitude (proceeding from your Ob- 
ſervation) upon the fide of North and South, and obſerve the Point where: 
it-interſeCts the Line of 30+ Leagnes of Longitude, for the Thread bc- 
ing laid on it, will ſhew you the Corrected Courſe, which is SEbS, 15 
Minutes Eaſterly , and upon-the Arches along the Thread, you will find 
54; Leagues, which is the Diſtance GorreCted. . 


Example -K 


eAdimit a Ship departs from 4.4. Degrees 30 Minates of Latitude. North, and 
9 Degrees 20 Minutes of Lougitude , and ſail by Dead Reckgning $ W $6 
Leagues, and then by Obſervation find to be 1n Latitude 41 Deprees 42 
Ainutes North: I demand the Courſe Correfted, the Diftance Corrected , 
and the Departure or Longitude Correfted ? 


Firſt,, count-upon the Arches, along the SF, or fourth Rumb, the 96 
Leagues failed by Dead Reckoning, and you will find upon the Meridians 
65 Leagues of Latitude Southward:, and upon the Parallels you will find 
alſo.68 Lgagnes of. Longitude Weſtward, ( by Dead Reckoning 5) this 
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done, Subtra@& the two Latitudes one from another, (ſince they are both 
on the ſame ſide of the Equinoctial), and there willgemain 5 Peprees 48 
Minutes, which is the difference of Latithde founf by Obſervatign, to 
be reduced into:Leagues,| and there will'tome 56 Leagyes, which muſt 
be counted upon the {ide of North and South ,. andifrom'the Point where 
it interſeCts the' Courſe ; to wit, the. SW, (or fohrth Rumb) ydu will 
find upon the Parallels. 56 Eeagues of, Longitude, which being added to 
the 63 Leagues of Longitude by Dead Reckoning ,: there will-come 1 24. 
Leagues, whoſe half 62 Leagues, is the Departure or Longitude Ccr- 
refted, which (being reduced into Miles): by the precefent Table, an- 
ſwers to almoſt 4 Degrees 1 5 Minutes, which is the difference of Longi- 
tude Weſtward, and therefore muſt be SubtraQted from 9 Degrees 29 
Minutes of Longitude, —_— (lince ſhe did ſail Weſtward) and there 
will remain 5 Degrees 5 Minutes, which is the Longitude ſhe is in; 


Longitude departed . . . . . . 9 Deg. 20 Min, 
Difference Weſt Subtratted . . . . 4 15 


Longitude arrived . ..; «cj 4. 'S 5 


- For to. find the. Courſe Corretted , and Diſtance Corretted, count 
upon-the ſide of North and South:, the 56 Leagues proceeding from the 
difference of Latitude by Obſervation ; count alfo upon the ſide of Eaſt 


and Weſt the 62 Leagues of Longitude or Departure Corrected , and - 


obſerve the Point where they interſeCt.( or cuts) one another, for the 
Thread being laid on. it , willſhew you the CorreCted Courſe, which is 
SW, 3.Degrees Weſterly, and upon the Arches you will find 835 Leagues, 
which is the Diſtance Corrected. 


Example 3. 


eAadmit a Ship departs from 39 Degrees 5o Minntes of Latitude North , and 
334 Degrees 30 Minutes of Longitude , and ſails by Dead Reckoning , 


North Eaſt... . - . » |. . . 33 Leagues. 
North Faf by Faſt .. .. © + |...) - : 46 
North Eaſt by North . . . . . . Fo 
EEE. «io [- «= 08 
ME |. of ot » IM 
mai oo E454: 4 —_—_S 
and then ( ; ear ro ) find to he in Latitude 4.6 Degrees 20 Minutes 
North : I demand the Courſe Correfted,, the Departnre or Longitude Cor- 
retted , and the Diftance Corretted ? 


Ii2 Courſe. 


; ad Eo 
_ : L 
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| © Piſtance North. | South. | Eaſt. | Weſt. | 
+ Courſe. | =] 1 a 
” 1 Miles. Leagues Leagues [Leagues.|Leagnes.' 
F.NE j 47] 33 7 287 | 23 $-|- | 
NEbE[ 5| 44 | 243: 36 4 
NEbN| 3 | go 413 27 5 
ENE| 6| 28 10 2 25 3 
 NbE| 1| 39 38+ TY 

E + B+ ms 22 + + 
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Having reduced the. ſeveral Courſes, as you-were taught, there will 
come 133 + Leagues Northing , which is. the difference of Latitude by 
Dead Reckoning; and 143 s Leagues Eafting, which is the Departure 
or difference of Longitude; (alſo by Dead Reckoning ) then count upon 
the ſide of .North and South, the 1387 Leagues Northing, and upon 
the ſide of Eaſt and Weſt, the 143 s Leagues Eaſting,: and lay the Thread 
on the Point of their interſeCtion , and it will fhew you the Courſe by 
Dead Reckoning, which-is N E, 1 Degree Eaſterly; that done, Sub- 
traCt the 2 Latitudes one fron another, (ſince they are of the-ſame ſide) 
and there will remain 6 Degrees 3o Minutes #which is the trae difference 
of Eatitude Northward, to be reduced into Leagues, and there will 
' come 130 Eeagues, which being connted upon the ſide of North and 
South, obſerve the Point where it interfefts the Courſe; (by Dead 
Reckoning which the Thread maketh) to wit, the North-Eaſt 1 De- 
gree Eaſterly , and you will find-upon the- Parallels 135. Leagues of Lon- 
gitude , which mult be added to the 143 Leagues of Longitude by Dead 
Reckoning, and there will come 278 Leagues, whoſe half 139 Leagues 
is the Departure, or Longitude.CorreCted,. which ( being reduced into 
Miies) by the precedent Table, Anſwers to g Degrees 32 Minutes, which 
is the difference of Longitude-Eaſtward, and therefore muft be added 
to 334 Degrees 30 Minutes of Longitude Departed, (fſince-ſhe did fail 
Eaſtward) and there will come 344. Degrees 2 Minutes , which is-the 
Eongitude ſhe 1s 1n: | : «Se 


' Longitude departed: .. .. . . : 334 Deg. 30 Min. 
Difterence Eaft, add .. . . , . © 32 | 


ERSTIIIIE Gon nn, 


Longitude arrived . .. « - 344. 02. 


To 
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- - To find the Courſe Correfted ; and the Diſtance Correfted;, you muſt + 
count.upon the fide of North and South, the'3 30 Leagues proceding from 


the difterence of Latitude by Obſervation, and the 139 Leagues of 
Longitude.Corrected upon the ſide of Eaſt and Weſt, then obſerve where 
they interſect one another, and lay the *Fhread on that Point, and it will 
ſhew you the Courſe Corrected, which is N E 2 Degrees Eaſterly, and 


- upon-the Arches you will find 190” Leagues, which is the Diſtance: Cor- 


reed. | 
Example 4.. 


efdmit a Ship departs from 2 Degrees ro Minutes of Latitude. South , and: 
3 Degrees of Longitude , and b Dead Reckgning ſail , 


North-. . to. o < |» © | - 1 Ran. 
A—_— - co ee omeSs 
| . - 4-64 > e- o cd 
Will. . oo = 5 oof =o ns 


and'"then finds to be in Latitude 5; Degrees 46 Minutes Abate: | 45 he 
the Diſtance Corretted, the Courſe Correfted, and the Longitude Corretted ?: 


North. South. Eaſt. Weſt. 
118 36. 27 94... 
; 82 65 


Eatitude North arrived . . . . $5 Deg. 46 Min; 
Latitude South departed > IO | 


Dilecs Neth”. 7 pw” F 


Firſt, SubtraCt the Leagues Northing and Sonthing one from another, 
the leſler from the greater, and there will remain 82 Leagues Northing, 
which muſt be counted npon the ſide of North and South ; Subtract like- 
wiſe the Leagues Eafting and Weſting one from another, and there will 
remain+67 Leagues Weſting , which muft be counted upon the ſide of 
Eaſt and-Welſt, and then laying the Thread on the Point of their inter- 


ſection , it will. ſhew you-the Courſe by Dead Reckoning, which is Ws 


5 Degrees 45 Minutes Northerly ; that done, add the two Latitudes- 


\ together, (ſince they are of different ſides} and the ſum 7 Degrees 56- 


Minutes 1s the true difference. of Latitude Northward,. which being re-- 
duced. into Leagues, there will come 1583 Leagues, and are to be 
counted upon the ſide of North and South, then obſerving where the. 
Line of 158 + Leagues interſeCt the Courſe ( by Dead Reckoning) which: 
the Thread ſhewetb , you will find to. that Point upon = 130- 
£agues> 
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Having reduced the. ſeveral Courſes , as you-were taught, there will 
come 133 + Leagues Northing , which is, the difference of Latitude by 
Dead Reckoning; and 143 s Leagues Eafting, which is the Departure 
or difference of Longitude; (alſo by Dead Reckoning ) then count upon 
the ſide of North and South, the 1387 Leagues Northing, and upon 
the ſide of Eaſt and Weſt, the 143 s Leagnes Eaſting, and lay the Thread 
on the Point of their interſeftion , and it will fhew you the Courſe by 
Dead Reckoning, which-is N E, 1 Degree Eaſterly; that done, Sub- 
traCt the 2 Latitudes one from another, (ſince they are of the ſame ſide) 
and there will remain 6 Degrees 3o Minutes #which is the trae difference 
of Eatitude Northward, to be reduced into Leagues, and there will 
come 130 Eeagues, which being counted upon the fide of North and 
South, obſerve the Point where it interfets the Courſe; (by Dead 
Reckoning which the Thread maketh) to wit, the North-Eaſt 1 De- 


gree Eaſterly , and you will find-upon the- Parallels 13 5. Leagues of Lon- 


gitude , which mult be added to the 143 Leagues of Longitude by Dead 
Reckoning, and there will come 278 Leagues, whoſe half 139 Leagues 
is the Departure, or Longitude:CorreCted ,. which ( being reduced into 
Miies) by the precedent Table, Anſwers to g Degrees 32 Minutes, which 
is the difference of Longitude-Eaſtward , and therefore muft be added 
to 334 Degrees 30 Minutes of Longitude Departed, (ſince-ſhe did fail 
Eaſtward) and there will come 344. Degrees 2 Minutes , which is-the. 
Eongitude ſhe 1s in. | 1 


'-Longitude departed: . | : .. : 334 Deg. 30 Min. 
Difference Eaft, add .. . . . 9 32 


DOPE rr—oen— 


Longitude arrived . .. « 344. 02 
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To find the Courſe: Correted z and the Diſtance Correfted, you mnſt - 
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count.upon the fide of North and South, the'z 3o Leagues proceding from 
the difterence of Latitude by Obſervation, and the 139 Leagues of 
Longitnde.CorreCted upon the ſide of Eaſt and Weſt, then obſerve where 
they interſect one another, and lay the *Fhread on that Point, and it will 
ſhew you the Courſe Correfted, which is NE 2 Degrees Eaſterly, and 


- upon-the Arches you will find 1g0-Leagues, which is the Diſtance: Cor- 


rected. 
Example 4.. 


e-Fdmit a Ship departs from 2 Degrees to Minutes of Latitude. South , and: 
3 Degrees of Longitude , and b Dead Reckgning ſail , 


NertÞ'. - to «+ + --| + +» Hs 
_— LT SI Le RI 
ET EEE EE IE, 
Well. «ci Eo +. ooo 


and'then finds to be in Latitude 5, Degrees 46 Minutes North | # deamanh 
the Diſtance Correfted, the Cour ſe Correfted, and the Longitude Corretted ?: 


North. South. Eaſt. Weſt. 
118 36. 27 94... £& 
2 36- Eg 27 bo 
: 82 65 
Eatitude North arrived . . . . $5 Deg. 46 Min; 
| Latitude South departed Þ. Rs | IO 
| Difference North ... . . . . 7 56 


Firſt, SubtraCt the Leagues Northing and Southing one from another, 
the leſſer from the greater, and there will remain 82 Leagues Northing, . 
which muſt be counted npon the ſide of North and Sonth ; Subtract like-- 
wiſe the Leagues _— and Weſting one from another, and there will 
remain69 Leagues Weſting , which muſt be counted upon the fide of 
Eaſt and-Weſt, and then laying the Thread on the Point of their inter- 


ſection , it will.ſhew you-the Courſe by Dead Reckoning, which is 


5 Degrees 45 Minutes Northerly ; that done, add the two Latitudes 
together , (ſince they are of different ſides) and the ſum 7 Degrees 56- 
Minutes is the true difference. of Latitude Northward.,. which. being re-- 


- duced. into Leagues , theye will come 1583 Leagues, and are to be 
® 


counted upon the ſide of North and South, then obſerving where the. 
Line of 158 + Leagues interſect the Courſe ( by Dead Reckoning) which + 
the Thread ſheweth , you will find to. that Point upon the Parallels 1 30- 


Leagues: 
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Having reduced the. ſeveral Courſes, as you-were taught, there will 
come 138 + Leagues Northing , which is. the difference of Latitude by 
Dead Reckoning; and 143 s Leagues Eafting, which is the Departure 
or difference of Longitude; (alſo by Dead Reckoning ) then count upon 
the ſide of North and South, the 138; Leagues Northing, and upon 
the ſide of Eaſt and Weſt, the 143 x Leagues Eaſting, and lay the Thread 
on the Point of their interſeCtion , and it will fhew you the Courſe by 
Dead Reckoning, which-is N EX, 1 Degree Eaſterly; that done, Sub- 
traCt the 2 Latitudes one from another, (ſince they are of the ſame ſide) 
and there will remain 6 Degrees 3o Minutes #which is the true difference 
of Eatitude Northward, to be reduced into Leagues, and there will 
come 130 Eeagues, which being counted upon the ſide of North and 
South, obſerve the Point where it interfetts the Courſe; (by Dead 
Reckoning which the Thread maketh) to wit, the North-Eaſt 1 De- 
gree Eaſterly , and you will find-upon the: Parallels 135. Leagues of Lon- 
gitude , which mult be added to the 143 Leagues of Longitude by Dead 
Reckoning, and there will come 278 Leagues, whoſe half 139 Leagues 
is the Departure, or Longitude.CorreCted,. which ( being reduced into 
Miies) by the precedent Table, Anſwers to 9g Degrees 32 Minutes, which 
is the difference of Longitude-Eaſtward,, and therefore muft be added 
to 334 Degrees 30 Minutes of Longitude Departed, ( fince-ſhe did fail 
Eaſtward) and there will come 344. Degrees 2 Minutes , which is-the. 
Eongitude ſhe 1s 1n. | CRE 


' Longitude departed: . . [ . :! $334 Deg. 30 Min. 
Ditterence Eaft, add ... . , . . 9 32 


Longitude arrived .. .. «. .' . 344. 02. 


To 
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To find the Courſe; Correfted ; and the Diſtance Correfted;, you muſt - 


141 


count.upon the fide of North and South, the'z 30 Leagues proceding from 
the difterence of Latitude by Obſervation, and the 139 Leagues of 
Longitude.Corrected upon the ſide of Eaſt and Weſt, then obſerve where 
they interſect one another, and lay the Fhread on that Point , and it will 
ſhew. you the Courſe Corrected, which is NE 2 Degrees Eaſterly, and 


 upon-the Arches you will find 1g0- Leagues, which is the Diſtance: Cor- 


reed. | 
Example 4.. 


Dead Reckgning ſail , 


eFdmit a Ship departs from 2 1D ro Minutes of Latitude. South , and: 


3 Degrees of Longitude , and 


Noth . . <t« +» >: | + Bonn. 
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and'theu finds to be in Latirude 5, Degrees 46 Minutes North , I demand. 


che Diſtance Correfted, the Cour ſe Corretted, and the Longitude Corretted ?: 


North. South. Eaſt. Weſt. 
118 36. 27 94... 
: 82 : 65 
Eatitude North arrived. .. . . . 5 Deg. 46 Min; 
| Latitude South departed . . .... 2 IO 
| Dilfeoace North... - 7 56 


Firſt, SubtraCt the Leagues Northing and Southing one from another, 


the leſſer from the greater, and there will remain 82 Leagues Northing, | 
which muſt be counted npon the ſide of North and South ; Subtract like- 


wiſe the Leagues Eafting and Weſting one from another, and there will 


remain«69 Leagues Weſting , which muft be counted upon the ſide of 


Eaſt and-Welſt, and then laying the Thread on the Point of their inter- 


ſection , it wilt.ſhew you-the Courſe by Dead Reckoning, which is *W 
5 Degrees 45 Minutes Northerly ; that done, add the two Latitudes- 
together, (ſince they are of different ſides) and the ſum 7 Degrees 56- 
Minutes is the true difference. of Latitude Northward,,. which being re- 
\ duced. into Leagues, there will come 1583 Leagues, and are to be 
North and South, then obſerving where the. 

Line of 158 + Leagues interſect the Courſe ( by Dead Reckoning) which 
the Thread ſhewetb , you will find to. that Point upon  —_”: 130- 
cagues-, 


counted upon the ſide of 
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Leagues; which muſt be added to the 67 Leagues of Longitude. by Dead 
Reckoning, and there-will came 197 Leagues, whoſe half-98 + Leagues, - 
is the Departure or' Longitude Corretted, to be reduced into Miles, and 
then by the precedent Table you will find that it anſwers to 4 Degrees 
55 Minutes , which is. the difference of. Longitude Weſtward , which 
muſt be: Snbtracted from 3' Degrees of 'Longitnde'Departed , ( lince ſhe 
did fail Weſtward ) but becauſe it cannot be, add 360 Degrees to the 
3 Degrees of Longitude, and from the ſum, viz. 363 Degrees , Sub- 
tra&t the 4 Degrees 55+ Minutes difference of Longitude, and there 
will remain 35S Degrees 4 z Minutes, which is the Longitude ſhe is in. 


Longitude departed ,' .. - . 3 Deg, oo Min. 
c 5, I + $60 ov 
$9 OS 363. . ©o' 
Difference Welt Subtrated. . . 4 555 
Longitude arrived . . . . . 358 _ 04% 


Firſt, to find the Diſtance Corrected, and the Courſe Corrected , 
count upon the ſide. of North and South the 158 4 Leagues, proceeding 
from the difference of Latitude, found by Obſervation; count alſo upon 
the fide of Eaſt and Weſt, the 98 Leagues of Longitude Corrected , 
then lay the Thread on the Point of their interſeftion, and it will ſhew 
you the Courſe CorreCted , which is AW b NN, 1 Degree 45 Minutes 
Nortkerly, and upon the Arches you will find 187 Leagues, which is 
the Diſtance Correfted. 


__— th an —— mm 
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PROP. XI. 


How to Corre& the Courſe when there. is V ariation , or _ 
When your Compaſſes aries. 


paſles by the Sinical Quadrant;, obſerve well, the following 
Rules, ſince they are General, and will render it as caſie as 
you. can deſire. | 


T} underſtand well how to- CorreCt the: Variation of your-Com- 


Firft eMaxim. 


If the Variation is Eaſterly when your Ship ſail Eaſtward, retire 
from the North, . and draw nearer the: South ſo- many Degrees and 
Minutes as there is Variation ;. but if. your Ship ſil W={tward "__ 
the 


1404 os if BY HE . ne id Adrien 
” —"—m_ SLE ps -—"y Y a PS *EL'% wy 
»” ” = « < 


HoonlY. i \NAKFIGATION. 


= F43 aÞ 


the Variation 6 Eamerag, you muſt draw nearer the North, and retire. 


from the/SouthÞo.mayy A Ae nn asThere is Variation, 


| | Example 4. 
EPI a co | 

eAdmit a Ship ſail E p 

or 11 Degrees. 5 / 

«nd Departure from the Aﬀridian ? 


_— 


Firſt, count upon the Arches along the £& N, or 7Rumb, the «7 


Leagues, ( fince the Variation 1s Eaſterly, and ſhe hath ſailed Eaftward , 


I muſt retire fromthe-North, , and draw- near the Seuth-of 11 Degrees 
x 5;Minutes, which isja Point of the Compaſs) and you will;find upon the 
Metidians 1x Leagues — » Which is the difference of Latityde , 
and-upon the Parallels you.will fnd-56- Leagues Eafting , which is the 
difference of Langitude,or Departure from the Meridian required.. | 


 Example2: | 


eAdmit a Ship ſail SW b$ 106 Leagues, by « Compaſs that varits 9 De- 


grees Eaſterly; I demand the difference of Latitude; and Dipartwe from 


\#tbe Aderidiau?. © 


* Firſt, lay the Thread upon the $ Wh S 9 Degrees Weſterly, ( ſince. 
the Variation is Eaſterly, and ſhe hath ſailed Weſtward, you muſt draw 


near the North, or retire from the South of g Degrees, that the Compaſs. 
varies, ) and count upon the Arches along the. Thread 106 Leagues, and 
you will find upon the- Meridians . 78 _— Sonthing, whietr is the. 

els you will find 72 Leagues - 
Welting , which is the difference of Longitude, or Departure from the - 


difference of Latitude, and upon'the Parat 
Meridian Weſtward. . 
| Example. . 


e Admit - a Ship departs from 4.9 Degrees 45 Minutes of Latitude North, and. 


7 Degrees 30 Minntes of Longitude, and ſail , 


Soath by Weſt .. ; © + | . + |. $6 Lene. 
ST LEE '. oo. of + {5 +2 +036 
SR EWEAEE... ..:-- --| -- >, 
HERNE - © oi» 

GE oro ET NPIS. - 

Seth Haſte ; 5. - «© + » -o. +. +: $3 anne. 


by a Compaſs that waries 14. Degrees 30 Alinutes Eafterly : 1 demand the: 
Latitnde,and Longitude ſhe 1s in ? 
_—— 


E-g7 Leagues, by a Compaſs that vary of a Point, 
utes Eaſterly : I \demand the differente-of Latitude, h 


0. OL S470 ot ne RET 2 oi GAA WARES og I 
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7 "Mal 4 riE . 5 OO 


Welt. þ 


1645 "|Ditance: North. South. } 'Eall. :. 
Courſe. | D. M P 
| Leagues. |Leagues.| Leagues. Leagues. Leagues. 
SSW|.3 WH goo fo on io agt] nant 
Sb E -3Z 1585 29 Io « FNOP 283 + _-- | 
SE\' | 3 155] ol EPRILEETE, 
SEbE| 3 15S] 47 28 375 
& $3 15.0] US £4 | ooZ 16 
SEbS| 3 15S] . 53 457 | 27 
wm pay ocn—— — | 
1743 |- 1977 þ 217 
45 -- * $:11223.5 
; | ; - . _ | 8 


Having obſerved the 14 Degrees 30 Minutes of Variation upon each 
Courſe Weſting, there will remain 174 4 Leagues Southing , which be- 
ing reduced into Degrees (by dividing it by 20) there will come 8 De- 


grees 43 Minutes , which is the difference of Latitude Southward , and 


muſt be Subtratted from 49 Degrees 45 Minutes of Latitude departed , 
and there will remain 41 Degrees 2 Minutes, which is the Latitude 
ſhe 1s in. ; 


Latitude North departed . . .' . 49 Deg. 45 Min. 
_ . . Difference South, :Subtratted- -..'. . 8 $305 


—_ 


' Latitade North arrived . . . . . 41 ,. 02 


- a 

Subtract alſo the Leagues Eaſting and Weſting one from another, 
and there will remain 86 Leagyes Eaſting, which by the precedent 
Table (being reduced into Miles) anſwers to 6 Degrees 8 Minutes, which 
is the difference of Longitude Eaſtward, and therefore muſt be added to 
the 7 Degrees 39, Minutes of Longitude departed, and there will come 
13 Degrees 38 Minutes, which is the Longitude ſhe is in. 


Longitude departed . . . . . #7 Deg.,zo Min. 
Difference Eaſtward '. . . |. '. 16: :....-08 


Longitude arrived . .. .. .. |... 33 38 


For to find the Courſe and dire(t Diſtance, count upon the fide of 
North and South 1745 Leagues Southing, and upon the ſide of Eaft 
and Weſt the 86 Leagues Eaſting, lay the Thread on the Point of their 
interſection, and it will ſhew you the Courſe, whichis SS E 53 Degrees 
30 Mynutes Eaſterly, and you will find upon the Arches -195 Leagues , 
Which is the Diſtance, | x- 


LIES nod. Ac 
ME Ira. at M0: 


£ 
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Example 4. 


eAdmit 4 Ship departs from 37 _ 40 Minntes of Latiende North , and 
, nd ſall, | 


351 Degrees of Longtitnde 


North NorthEaſt ,.. . , . . . . 21Leagues. 

Neth WEE . - «+ . þ. . 4 a8 

North NorthWeſt. . . . . . . . 33 
 WEUTSEEID . . » «- « «d + +} 

North Weſt by Wet. . . . . . . 19 

Weſt North Weſt . . . . . . . . 54 Leagues. 


by a Compaſs that varies 8 Degrees 30 Minutes Eafterly: I demand 
Latiende, and Longitude ſhe is in ? —_— 


” i 


moms North. | South. | Ealt. T Welt. 
Courſe. | D. M. | 
| Leagues.jLeagues.| Leagues. Leagues.\Leagues. 
NNE| 8 zos| 21 | 20+ TH 
NW | 8 3oN| 47 373 28 
NNW|]8 zoN| 33 32 84 
WhbsS | 8 zoW| 24 14 | 24 
NwWbW| & 3zo0N| 19 12 # 14% 
WNW| 8 3oN| $54 27 3 463 
ty02- 5 ©, 53 I21 = 
= I'S Sy 
129 Df | 3&1 hf 


After having obſerved the 8 Degrees 30 Minutes upon every Courſe 


propoſed, there will come 1304 Leagues Northing, 2 * Leagues Southing, 
5 £ Leagues Eaſting , 121 Leagues Welſting ; that done, SubtraCt the 
1% Leagues Southing , from the 1 304 Leagues Northing (ſince it is the 
leaſt) and therewill remain 12g Leagues Northing, which being reduced 
into Degrees, there will come 6 Degrees 27 Minutes, which is the dif- 
ference of Latitude Northward , to be added to the 37 Degrees 40 
Minutes of Latitude departed, and the Sum, viz. 44 Degrees 7 Minutes, 
is the Latitude ſhe is in. | 
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Latitude North departed . -......-.. - 37 Degr, 40 Min. 
Difference North, add . .'. . . - 6 27 


RN OR SIR THURS, WD VOM 2A 

Subtratt alſo the Leagynes Eaſting and Weſting one from another , the 
leſler out of the/greater, and there.will remain.:r 15 3L&EaghesWelting, 
which (being reduced into Miles) by the precedent Tabke,ianſwers to 7 
Degrees 52 Minutes , which is the .Difference-of Longitude Weſtward, 
to be SubtraCted from 351 Degrees of Longitude-departed, :(fince ſhe 
did ſail Weſtward). and there will remain 343:Degrees 3/Minutes, which 
is the Lapgirade ſhe isin.. . - . |. 3d 13406 HON 


Eongitude-departed ''.. ©. .. 1... 351Deg.: oo-Min:. _. -- 
Difference Weſt Subtract .. .. +. 7 7 IT 


Longitude arcived ....-. |... - 243. --.98 
or to find the Courſe and Diſtance, ; count upon the ſide/of North 
ard South-the 1 29- Northing, and-upon the ſide of Eaſt and Weſt 
the 1154 Leagues Wefting lay the Fhread-on-the- Point. of their-inter- 
_ and it wilt ſheyy you the/ Courſe, whichis NW 3 Degrees:North, 
and you will find upon the Arches 173 Leagues, which is the Diſtance. 


| ES Serqd Maxim. T8 3 "AD CRT 
If the Variation is Weſterly when you ſail Eaſtwiatd ; draw-nearet the 
Noxth , or retire fromthe South , ſomany-Degrees-andMinates-as-you. 
find there is Variation} but'iif ypu {ail Weſtward, you muſt retire from 
ahe North, and draw nearerſhe South ſo many Degrees as there is. 
Variation. | 3 1-1 So - | 
| ' 0 BR! Pres REM G 
__"Exanple 1. 
eddmit a Ship Sait SEbeE: = Leagues , by F1 Compaſs that: varies 7. Degrees 
30 Minutes Weſterly :- T demand the difference of Latitude , and Departure 
from the Meridian ff i  -, } 7 e's, | 


. . Firſt, count upon-the Arckes along.the SE E, ( or.5 Rumb ).. De- 
grecs. 30 Minutes North; (fiacethe Variation is Weſterly, and.ſhe,hath 
ſailed Eaſtward, I muſt draw nearer! the North of 7 Degrees 30.Minutes 
that the Compals varies) and you will find upon the Meridians 35;-Leagues: 
(Southing,) which is the difference of Latitude, and upon the Parallels 
you will find 40 Leagues (Eaſting,) which is{the difference of Lopgitude, 
or Departure from the Meridian required. . 
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- Exaniple 2. 


eAdmit A Ship . fat W NW 82 Leagues 5 by A Compaſs that UAYIES. 11 De- 

grees 15 Minutes Weſterly : I demand the difference of . Latitude, and De-= 

parture from the Meridzan ? ; er 

Firſt, lay the Thread upon the Wb IV, ({ince the Variation is Weſterly, 
and ſhe hath-ailed Weſtward, you muſt draw nearer the South; or retire 
from the North of. 11: Degrees 15 Minutes, which is a Point that the 
Compaſs varies) and count-upon the Arches along the Thread'82 Leagues, 
and you will find upon the Meridians 16 Leagues (Northing, ) which is 
the difference of Latitude , and-upon the Paralkels-you will find $0 + 
Leagues ((Wefting,) which is the difference of Longitude, or Departure 
from the Meridian Weſtward. ERIE | 


Example 3. 


eAdmit a Ship departs from 36 Degrees 30 Minutes of Latitude North, 
and 335 Degrees 20 Minutes of Longitude , and fail , 


Nort -, . > oo <c . >|. o| :<}. - - pR_ 
Norrie Wat - . - 6) +: « 38 

Nortit Eat by Nerth . . © +. | © © $3 
Eat EA . - .« <-> > +} - a 

SMES |. - <->: - 46 

North Eaſt by. Eaft;..'. . . . . . $0 Leagues, 

by 4 Compaſs that varies 5 Degrees 30 Minutes Wi efterly * 'T demand the 


Lititirde, and Longitude ſhe us in ? 


by 


| [Diſtance.| North. | South. | Eaſt. Welt. 
' Courſe. | D. M. WE: 

4 1.5 : 14.1 5 haan_ Leagues. Leagues. Leagues.|Leagues. 
N NW | 5 30W)| 25 224 | Ss 99 7 
NEbN]5 30N| 33 | 29 [| 1-415, ].., | 

ENE |530N 44 | 204 | 7 þ*; 387 {x | 
Eb N | 5 3pN| 39 i, | 15] 37'F! 
NEbE| 5M 50 | 314 |. 1[1.58t 
Ts NCR Qt 4 132 IT; 1302 Y 13 + | 
? 134 | 
| "m9 117 Q' 
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After, having obſerved the”5 Degrees 30 Minutes upon every Cour 
propoſed, there will come 132 Leagues Northing, 130 4 Leagues Eaſting, 
and 134 Leagues Weſting; that done, reduce the 132 Leagues Northing 
Into Degrees, -and there will come 6 Degrees -36 Minutes, which is the 
difference of Latitude Northward., to be added to the 36 Degrees 30 


"Minutes of Latitude departed, and the ſum, viz. - 


Latitude North departed . . . . . 36 Deg. 30 Min. 
Difference North, add . . . . . ©6 36 - 


Latitude North arrived . . . . « 43 OG 


SubtraCt the Leagues Eaſting and Weſting one fromanother, the leſler 
our of the greater , and there will remain 1 17 Leagues Eaſting , which 
(being reduced into Miles) by the precedent Table anſwers ta-7 Degrees 
37 Minutes, which is the difference of Longitude Eaſtward, to be added 
to the 335 Degrees 20 Minutes of Longitude, (ſince ſhe did ſail Eaſtward) 
_ there will come 343 Degrees 57 Minutes, which is the Longitude 

IS iy. 


Longitude departed . .. . . . 335 Deg. 20 Min. 
DifterenceEaſt,add .... .'. ..- : . 


Longitude-arrived oO OL YR Wn” 242 $7 =p 


For to find the Courſe and Diſtance, count upon the Cs 
and South the 132 Leagues Northing, and upon the ſide of Eaft and 
Welt the 1t7 Leagues Eaſting, lay the Thread on the Point of their 
Interſeftion, and it will ſhew you the Courſe, which is NE 3 Degrees 
30 Minutes North, and. you: will find upon the Arches 1576 Leagues, 

which 'is the Diſtance. 


E xample 4 


| efamit a Ship departs from 46 Degrees 35 Minutes of Latitude North, and: 


ry 


10 Degrees 30 Minutes of Longitude, and ſail, © 

» Wet by Sh . © > + bi. Leagues. 
South Weſt by Weſt. .. . ,*'. . - 
Weſt North Weſt .. . LS «$ 
SeuthSouth Eaſt . .,þ.. «47 
South Weſt by South . . . . . . 327 
South by Weſt . .  . . ... . 1g Leagues, 


by a Compaſs that waries 13 Degr ees 4 Minutes Weſterly. 1 demand the 
Eatitude, and Longitude ſhe 6 in? . f JF 


Courſe. 


» kk Aids. _ ac ite ci amatierl 


r 
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Diſtance.| North. | Sonth; | Eaſt; Weft. | 
Courſe. D. M. ; | ' : 
| | Leagues. [Leagues.|Leagnes. |Leagues.|Leagnes. | 
W SW | 2 30S 37 re2 332 
SW |2 30S] 4g 363 |. 33% | 
Wb MX |2 z3oW| $58 9 $72 
SEbS |2 30E| -4r 3353 | 242 
SSW 2 30S 7 S 1 253 : 92 
> 2 30oE 19 | Ig A | 
| | | 9 | 1293 25 1334 
9 25" Þ 
| | 1208 | 1082 


After, having obſerved the 13 Degrees 45 Minutes upon every Conrſe- 
propoſed, there will come g Leagnes Northing, 129 # Leagues Southing, 
25 Leagues Eaſting, and 133+ Leagues Weſting; that done,- Subtract 
the: 9 Leagues Northing from the 129% Leagues Soutking,, (ſince it is- 
the leaft ) and there will remain 120 3x Leagues South, which being re-- 
duced into Degrees, there will come 6 Degrees 1 + Minutes, which is 
the difference of Latitude Southward, to be Subtracted from 46 Degrees. 
25 Minutes of Latitnde departed, and there will remain 40 Degrees 34. 
Minutes, which is the Latitude ſhe is in. 


Latitude North departed . . . . 46 Deg. 3g Min. 
Difference South, Subtraſt . . . . 6 Ol 


— 


Latitude North arrived. . . . . 40 34 


Subtract alfo the Leagues Eaſting and Weſting one from: another ,. 
and there will remain 1084 Leagues Weſting , which by the precedent 

Table ( being reduced into Miles ) anſwers to 7 Degrees 30 Minutes , 
which is the difference of Longitude Weſtward, and therefore muſt. be. 
Subtracted from 10 Degrees 30 Minutes of Longitude departed, and there. 
will remain 3 Degrees, which is the Longitude ſhe is in. 


Lengheeh departed . . ....' -. 5 10 Deg, 3o Min. 
Difference Weſtward , Subtract . . 7 30 


Longitude arrived ... ... . - « 3. (00 
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For to find the Courſe and direct Diſtance, count upon the ſide of 
Norsh- and South the ,4120% jLeagves :Southing, and upotithe fide” of 
« pharag eſt the 18 £ Leagues Weſting , lay the-Thread on the Point 
of their interſeCtian, and it will ſhew. you the Courſe, which is SW 3 De- 
grees S, and you will find upon the Arches. 162 Leagues, which. is the 


Diſtance. | | i 


i 
f 


þ4 - 
Amen c_—_ 
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PROP. XII. 


; 


The Deſcription and ſe of fuch Inſtruments as are proper 


warns. ww 


ne _T. Upo 
froiy one and the Iame Center, but. of different Diameters , Lines drawn 


Circumference EF GH, as the Arc; | 
ference ABLD, and contain the like number-of Degrees. . 


| Mo tt. | 
3- That the Globe whereon we live is of no ſenſible quantity-compared 
with the large Sphere of the Sun, and therefore any part of the Earth's 
Surface may be taken for the Center of the Sun or Heavens, and by con- 
ſequence the Center of every Inſtrument may be accounted alſo the Center 
of the Sun or Heavens. 


S. This 


'L SI % — _ OX \ . DAD 


Bowl. for Nr P61 00N0” 


_— —__ 


+3. This is*very:plamn, and Lapprekendveryavell, thatithis-3lobe of 
Earth:and'Water .cobſpared with:the vaſt. Orbs that ſurrounded it may 
be reckoned:/only as a'Point or :Center;; itherefore pray :proceed to the 


Defcription and:Uſe-of- Inſtruments. ” 
I. Of the Afrolabe. 


S.. HAT do'you ſay of the Aſfrolae ? | 

WV T. 1 fay, before you make vfe of it, you ought to examin if 
your Ship, and it may-betoff your He. - 35 

45; How ſhall Tfndif-ny Aftrolabe be'well made ?- ++ 4 

T. Firſt, holding it as in Time of Obſervation, let fall a Thread with 
ſome Lead at the end, from the Point A, (which repreſents the Zenith) 
and if the ſaid Thread paſs over the Center of your Aſftrolabe and Point 
B. or cover the Line AB, it is a ſign that it is good ;, for it muſt hang 
ſo when ever you obſerve the Suns Altitude; therefore it would not be 
amiſs to faſten 2 or 3 Pound weights. of Lead on the lower part of it , 


it be:good, to prevent thoſe-errors,' which -elſe might cauſe the loſs of 


. at B, (which repreſents the Nair ) that it may'the better keep its 


Equilibrium at Sea. | Fa \ \ 

The next thing required for a_goed 4frolabe, js, that the Norizontal 
Line CD .be Parallel to the Horizon , wherefore plzcing your 'La- 
bel exaCtly upon the ſaid Horizontal Line,”4ook through the two Vanes 
(or ſights) on any feyſible Point on the Horizon. then turning your In- 
{trumeat ſo-, 'that the/ fight which waynext to yogs\Eye be now fartheſt 
from:/you ( without altering, or moving in the leaft, the Label from the: 
Horizontal Line; ) look again, .and\if-you-can-ſeethe fame Point asbe-- 
fore through the two ſights', you may conclude that the Horizontal Line 
of your Aſtrolabe CD is Parallel to the Horizon, which. is a thing ſo- 
neceſſary to a good . Aſtrolabe , that, without it one can truſt to his Ob- 
ſervations, in which there muſt need be ſome errors when that fajleth. 

\S. If the Point A of the 4ſtrolabt repreſents the Zenith, B the Nadir, 
and. K L\ the Horizon , pray what doth the Center N of my* Aſtrolab: 
repreſent ? SET } / 

T. It repreſents the Center of the Earth, and of the Heavens too ,. 
for if the Earth is but a Point, being compared with the Firmament , 
and Orbe of the Sun, (as all Mathematicians agree ) then whereſoever 
we be upon its Superficies may bg taken for_izs Center; and alſo for 
that of the Heavens, ſince the Semidjameter of the Earth is ſo little and. 
inconſiderable being/compared to that of the Firmament , that: the error 
it can cauſe. is ſaid to be inſenfible. oo 

S, It is plain enough, that the, Center of the 4ſirolabe, repreſents the 
Center of the Earth end Heayens too; but what corfequence. do yon'tlraw 
from that to any advaitage tome, or for my Ioftryation?''- > 


-. 
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T. I draw this Conſequence, that the Lines drawn from the Center 
of the Aſtrolabe divide the Circumference of the Heavens, in the ſame 


manner as it divides the Circumference of the Afrolabe, for all Circles 
that have the ſame Center, are divided in the ſame manner, by the Lines 


,/Arawn from the Common Center. 


For Example. 


If the-Circle LMK of the Afrelabe, @ V D the Sphere the Sun is in, 
and F TO the Firmament, have the ſame Center N ; if you draw the 
Lines NL CF and NMEG, the Arches FG, CE and LM, will be the 
ſame parts of each Circle, and will contain the ſame number of Degrees. 


This being the Foundation of Celeſtial Obſervations, you may conclude, 
that the Aſfrolabe is the moſt Natural of all Inſtruments, fince it is di- 
vided into as many equal parts as the Heavens; towit, 360 Degrees, 
(however, a quarter of it 1s ſufficient, as the precedent Figurs howeth.) 


Boox'lV. fr NAVIGATION: 


S. Is the Uſe of the Afrolabe very hard? ' "a 

T. No, it is rather eaſie, there being no more in it than to hold it fo, 
(with your left Thumb thorow the Ring H) that it may have a free 
Motion, to the end, that the Horizontal Line LK may be Parallel to 
the Horizon; then turn your right ſide, and the graduated part of your 
Inſtrument ſo to the Sun, that the Sun-ſhine neither on one tide, nor on 
the other ; then lift up the Label with your Right-hand, 'cill the Beams 
of the Sun entring through the hole of the uppermoſt Vane or Sight, 
doth alſo paſs through the hole in the lowermoſt Vane, and the Label 
will hew you the Altitude or height of the Sun above the Horizon, 
(if you count from the Horizontal Line to the Label, from the Zenith 
to the Label, it will be the Diſtzace of the Sun from:ths Zenith.) | 


For Example. 


Admit (in the precedent Figure) that the Sun is at the Point E, the 
Horizon Line is CD, and the Zenith of the obſerver is V, if you hold your 
Aſtrolabe as before directed, and raiſe the Label until the Sun's Beams - 
paſs through the holes on the Vanes or Sights, the: Degrees contain'd by 
the Arch LM, to wit, 50 Degrees; wil be the height of the Sun (at F) 
above the Horizon, fince the Arches LM, CE and F G are alike, : and 
contain the ſame number of Degrees. 

S./Doth not the agitation or motion of the Sea, render the uſe of 
this Inſtrument difficult ? | | 

T. Yes, for when it bloweth hard, and the Sea is any thing ruff or 
agitated, it is not eaſie to make the Sun's Beams paſs through the Sights 
or holes on both the Vanes, as before direCted, becauſe of the ſinallneis 
thereof; and therefore I ſhall fhew you here, what may be added to the 
ſaid Aſtrolabe to render it more eafie and ſerviceable at Sea: Make the 
Label fo long that it paſs the Limb of your Aſirolabe about Three Fin- 
gers breadth on both ſides, then place the Vanes (or Sights) on the 
ends of-it 3 but let the lowermoſt reach or extend it ſelf 2 or 3 Degrees 
on each ſide the hole, by deſcribing the Arch of a Circle AB, from the 
foremoſt Vaie or Sight C, to the lowermoſt D E, and having marked 
ſome Degrees draw ſecret Lines from C, and divide the Vane ED in 
Degrees, and becauſe they will be very great, you may ſubdivide them 

-by Tranſverſal (or Croſs) Lines, and then it is ready for uſe, and this 
is the way to obſerve with it. Before you begin to obſerve, place the 
Label exactly upon the Degree, which near hand (you jadge) will be the 
height of the Sun, then obſerve upon what part of the lowermcſt Vane the 
Bean falls, for if it falls lower than the mark O, yon may conclude that the 
Sun is higher than you thought , therefore you muſt add the Degrees 
and Minutes, which the Beam marks upon the lowermoſt Vane, to the 
Degrees upon whicl#he Label was placed, and the ſum will be the true 
' height of the Sun ; but if the Beam is higher than the mark O, you muff 


Subtrat what is upon the lowermoſt Vane from the Degrees upon 
| L1 which 
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T. I draw this Conſequence, that the Lines drawn from the Center 
of the Aſtrolabe divide the Circumference of the Heavens, in the ſame 
manner as it divides the Circumference of the Afrolabe, for all Circles 


that have the ſame Center, are divided in the ſame manner, by the Lines 
Arawn from the Common Center. Ss 


For Example. 


If the-Circle L MK of the Aftrelabe, EV D the Sphere the Sun is in, 
and F T O the Firmament, have the ſame Center N , if you draw the 
Lines NL CF and N MEG, the Arches FG, CE and LM, will be the 
ſame parts of each Circle, and will contain the ſame number of Degrees. 


"This beinv the Foundation of Celeſtial Obſervations, you may conclude, 
that the Aſrolabe is the moſt Natural of all Inſtruments, ſince it is di- 
vided into as many equal parts as the Heavens; towit, 360 Degrees , 
(however, a quarter of it 1s ſufficient, as the precedent Figurs A 
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S. Is the Uſe of the Afrrolabe very hard? PIES 

T. No, it is rather eaſie, there being no more in it than to hold it fo, 
(with your left Thumb thorow the Ring H) that it may have a free 
| Motion, to the end, that the Horizontal Line LK may be Parallel to 
the Horizon ; then turn your right ſide, and the graduated part of your 
Inſtrument ſo to the Sun, that the Sun-ſhine neither on one tide, nor on 
the other ; then lift up the Label with your Right-hand, "ill the Beams 
of the Sun entring through the hole of the uppermoſt Vane or Sight, 
doth alſo paſs through the hole in the lowermoſt Vane, and the Label 
will hew you the Altitude or height of the Sun above the Horizon, 
(if you count from the Horizontal Line to the Label, from the Zenith 
to the Label, it will be the Diſtaace of the Sun from:th Zenith.) 


For Example. 


Admit ( in the precedent Figure) that the Sun is at the Point E, the 
Horizon Line is C D, and the Zenith of the obſerver is V, if you hold your 


Aſtrolabe as before directed, and raiſe the Label until the Sun's Beams - 


paſs through the holes on the Vanes or Sights, the: Degrees contain'd by 
the Arch L M, to wit, 50 Degrees; will be the height of the Sun (at F) 
above the Horizon, ſince the Arches LM, CE and FG are alike, and 


contain the ſame number of Degrees. 
S. Doth not the agitation or motion of the Sea, render the uſe of 


this Inſtrument difficult ? 

T. Yes, for when it bloweth hard, and the Sea is any thing ruff or 
agitated, it is not eaſie to make the Sun's Beams paſs through the Sights 
or holes on both the Vanes, as before directed, becauſe of the ſmallnets 
thereof; and therefore I ſhall fhew you here, whatHnay be added to the 
ſaid Aſtrolabe to render it more eafie and ſerviceable at Sea: Make the 
Label fo long that it paſs the Limb of your Aſtrolabe about Three Fin- 
gers breadth on both fides, then place the Vanes (or Sights) on the 
ends of- it 3 but let the lowermoſt reach or extend it ſelf 2 or 3 Degrees 
on each ſide the hole, by deſcribing the Arch of a Circle AB, from the 


foremoſt Vaie or Sight C, to the lowermoſt D E, and having marked 


ſome Degrees draw ſecret Lines from C, and divide the Vane ED in 
Degrees, and becauſe they will be very great, you may ſubdivide them 
-by Tranſverſal (or Croſs) Lines, and then it is ready for uſe, and this 
is the way to obſerve with it. Before you begin to obſerve, place the 
Label exactly upon the Degree, which near hand (you jadge) will be the 
keight of the Sun, then obſerve upon what part of the lowermcſt Vane the 
Beam falls, for if it falls lower than the mark O, yon may conclude that the 
Sun is higher than you thought , therefore you muſt add the Degrees 
and Minutes , which the Beam marks upon the lowermoſt Vane, to the 
Degrees upon which the Label was placed, and the ſum will be the true 
height of the Sun ; but if the Beam is higher than the mark O, you muſt 


'Subtra&t what is upon the lowermoſt Vane from the Degrees upon 
4 Ll which 
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which the Label was placed, and.the remainer will be the Sun's height 
above the Horizon, which: being, Subtracted from go Degrees, the.re- 
mainer will be the Diftance of the Sun-from:- your Zenith. 


BH 


H. Of the Croſs-Staff. 


7: The Croſs-ftaff conſiſts of a ſtrait ſquare Graduated Staff, and 
four Croſles or Vanes of different Lengths, viz. 1. The TenCroſs , 
which belongs to that ſide of the Staff called the Ten-ſide, where.the Gra- 
duations begin at about 3-Degrees, and proceeding towards: the Center 

- or Eye-end encreaſe (by 10 Minutes) to io Degrees. 2. The Thirty- 
Croſs, which belongs to the Thirty-ſide of the Staff, where the Diviſions 
or Graduations begin at 10 Degrees ,..and end at 3o Degrees. 3. The 
Sixty-Crofs, which belongs to the Sixty-ſide, where the Diviſions begin 
at 29 Degrees, and end: at 60 Degrees. And 4. The Niney-Creoſs, 
which belongs to the Nimery-fede, where the Diviſions begin at 30 De- 
grees., and end at go De <5. Sometimes the ſeveral ſides of the Staff 
are numbred likewiſe. with\ their Complements to-g9o, as againſt 10 
ſands 8d , &c... | 
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S. How ſhall I know, if the Staff and Croſles are well made ? 

T. If your Staff and Croſſes are exact, they will have this proportion, 
viz. 1. Half the Ten-Croſs being laid on the Ter-ſide ſhall reach from 10 
Degrees to 9 Degrees 12 Minutes, and the whole Ter-Croſs from 10 
Degrees to 8 Degrees 31 Minutes. 2. Half the Thirty-Croſs meaſured 
on the Thirty-ſide, ſhall reach from 30 Degrees to 23 Degrees 52 Minutes, 
and the whole Thirty-Croſs from 30 Degrees to 19 Degrees 47 Minutes. 
3. Half the Szxty-Croſs meaſured on the Srxty-ſide , will reach from 60 
Deg. to 40 Deg. 13 Minptes, and the whole Si1xty-Croſs from 60'Degrees 
to 30 Degrees. And 4. Half the Nizty-Croſs meaſured on the 1V:nery- 
fide, will reach from go Degrees to 53 Degrees 7 Minutes, and the whole 
Ninety-Croſs from 9o Degrees to 36 Degrees 52 Minntes. You may 
alſo examin the Truth of your S:aff by obſerving the Latitude on ſhore 
-with your 4ftronomical Ring , and (if the place permits ) ſee if you can 
find the ſame with your Croſs-ſtaff , whoſe Croſs is to make right Angles 
with it. | | 

S. ' How muſt I hold my Staff in time of Obſervation ? 

T'. To know this, you muſt find the Center of your Eye, thus: Put 
on the' Sixty and Ninety Crofles.on their proper ſides, and place them 
exaCtly-upon 45 Degrees of each proper graduation , then bring the 
'End of your Staff to reſt upon the out-corner of your right Eye, and if 
you can ſee each End of the two Crofles in a right Line one with another 
(as in this Figure) your Staff ſtands parallel with the Center of your 
-Eye, and ſo you muſt hold it- every time you obſerve the Sun or Stars 
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S. -What is: the Uſe of this Inſtrument ? 


''T. -Its chief Uſe-is to take the Altitude of the Sun or Stars, and this 
may be done either-by. a- forward .or backward Qbſervation. It likewiſe 
ſhews the Diſtance between two Stars. 
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S. Since the ſtaff has four Croſles},: pray tell me , whether they are to 
be uſed altogether or ſeverally ? * +» +: 

T. The Croſſes are to be uſed ſeverally, according as the Altitude or 
Diftance you are to obſerve is greater or leſſer ; for if it be leſs than 10 
Degrees, the Ter-Crofs muſt be uſed ; if more than 10 Degrees, but leſs 
than 30 Degrees, the: Thirrty-Croſs; if above 30 Degrees, but leſs than 
62 Degrees, the £:xty-Croſs; ahd if above 60 Degrees, the Njnety-Croſs ; 
but this laſt is not ſo exact as other Inſtruments. 

S. How'muſt I take a forward Obſervation of the Sun or Stars Me- 
ridizn Altitude at Sea, thereby to find what Latitude I am in? 

7. Conſider firft, whereabouts the greateſt Meridian Altitude of the 
Sun or Star- may be art that time, thereby to know which. Croſs is moſt 
proper for your-uſe ; then put that Croſs on with the flat fide towards 


'you, remembring to place it on the ſide of the Staff to which it belongs. 


T his being done, Place the Eye-end of your Staff parallel to the Center 


- of your Eye as before taught, and holding ir there ſteddy, move the 


Croſs 'till you ſee the Center of the Sun or Sar by the upper End of the 
Croſs, and the Horizon by the lower End; and the Degrees and Minutes 


cut by the inner Edge of the Croſs, upon the ſide of the ſtaff peculiar to 


the Croſs you uſe is the preſent Altitude of the Sun or Star; but becauſe 
it is the greateſt Altitude you defire to know, you mult continue your 
Obſervation as long as you find the Altitude to increaſe, ſtill drawing the 
Croſs nearer to your Eye, 'till you find the Altitude to decreaſe, (which 
you will ſoon perceive, for then the Sea will appear by the lower End 
of the Staff inſtead of the Horizon ) and then forbear any farther Obſer- 
vation, counting the Degrees and Minutes cut by the inner Edge of-the 
Croſs on the proper ſide, which gives the Meridian Altitutle required , 
and that ſubtracted from go Degrees, gives the Zenith-diſtance, if it be 
not graduzted on the ſtaff. Note, That your beſt time to begin your 
Obſervation, to find the Meridian Altitude, will be about half an hour 
before Noon. : | 

S. Is it not difficult to cut exatly the Center -of the Sun by the upper 
End of the Croſs ? | 

T. Yes, for it is only to be done in hazy. or thick weather , except 
you make uſevf a coloured, fixed on the top of the, Croſs, to defend the 
Eye from the brightneſs of the Sun. But if the Sun ſhine out , you may 
obſerve either the upper-Limb of: the Sun, and afterwards ſubtract 15 
Minutes from the Altitude for the Suns Semidiameter, and add 15 
Minutes to the Zenith-diſtance ; or you may obſerve the Suns lower 
Limb, and afterwards add-15 Minutes the Suns Semidiameter to the 
Altitude, and ſubtract it from the Zenith-diſtance for by obſerving the 
upper Limb, your Croſs will be nearer your Eye by the Semidiameter 
of the Sun, and ſo make the Altitude.appear more than really it is, and by 
obſerving the lower Limb, your Croſs will be ſo much too far from your - 
Eye, and ſo make the Altitude appear leſs thanit.is., +» | 
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S. Do Aſtronomers agree, that the apparent Semidiameter of the Sun 
is 15 Minutes? 

T. Yes, When he is fartheſt from the Earth , according to the Ob- 
ſervations of Ticho-Brahe, but when he is neareſt, they reckon 16 Minutes, 
which is ſo inconſiderable-a Difference in Navigation, . that moſt Pilots 
negleCt it, generally reckoning 15 Minutes for the Suns Semidiameter. 
all the Year. T 

S. How muſt I obferve' the Diſtance between two Stars ? 

TT. To obſerve the Diſtance between two Stars, or the Diſtance of 

the Moon from a Star, is much after the ſame manner as to find the 
Suns Altitude, for having placed the Staff to you Eye as before directed, . 
look to both Ends of you Croſs , moving it farther or drawing it nearer, . 
*till you can ſee the two Stars (or Moon and Star) one at. one end, and 
the other at the other End of the Croſs, and the Degrees and Minutes cut- 
by the Croſs (as aforeſaid) is the true Diſtance ſought. 

S. Is the backward Obſervation as ſure and eafie as the forward ? 

T. Yes, and eaſier, and therefore I recommend it to you as better 
than the firſt; as to the ordinary way to make uſe of the Croſs-ſtatf 
| for back Obſervations, place that Croſs which you think beſt for your 
uſe upon the Eye-end of your Staff, fo that the flat ſide of it be exa&tly 
even with the End of the Staff, then ſlide on the Horizon Vane, and 
looking at the lower End of the Croſs, remove the Horizon Vane 'till 
you can ſee the Horizon, and in the ſame time the ſhadow made by the 
upper End of your Croſs, exactly upon the Line drawn upon the Hori- 
zon Vane, and ſo continue obſerving 'till the Sun be. on your Meridian, 
at which time the Horizon Vane will ſhew you ( on that ſide proper to 
the Croſs you uſe) the Degrees and Minutes of the Suns Altitude, and 
its Complement ; but this way of obſerving. without a Braſs ſhooe fitted 
on the end of the Croſs you uſe, is very defective and ſubject to errors, . 
as many have found it by experience. There is beſides ſome defects in 
this praCtice, becauſe of the Pexumbra, (that is to ſay, almoſt ſhadow 
and therefore take notice of it, if you will not omit an error of r 5 Minutes, . 
by taking the-Altitude-of the Suns Limb inſtead of the Center thereof, 

S. If this way of obſerving is ſo defeCtive, pray tell me of a better. 
that may CorreR what is amiſs in this ?. 
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S. Since the ſtaff has four Coles, proytel me , whether they are to 
be uſed altogether or ſeverally X-_ i TR 

T. The Croſſes are to be uſed ſeverally,; according as the Altitude or 
Diftance you are to obſerve is greater or leſſer ; for if it be leſs than 10 
Degrees, the Ter-Croſs muſt be uſed ; if more than 10 Degrees, but leſs 
than 30 Degrees, the: Thirty-Croſs; if above 30 Degrees, but leſs than 
62 Degrees, the Sixty-Croſs; and if above 60 Degrees, the Njnety-Croſs ; 
but this laſt is not ſo exact as other Inſtxuments. 

S. How'muſt I take a forward Obſervation of the Sun or Stars Me- 
ridizn Altitude at Sea, thereby to find what. Latitude I am in? 

7. Conſider firft, whereabouts the greateſt Meridian Altitude of the 
Sun or Star- may be at that time, thereby to know which. Croſs is moſt 
proper for your-uſe ; then put that Croſs on with the flat fade towards 


, 
we 


'you, remembring to place it on the ſide of the Staff to which it belongs. 


This being done, Place the Eye-end of your Staff parallel to the Center 
of your Eye as before taught, and holding ir there ſteddy, move the 
Croſs 'till you ſee the Center of the Sun or Sar by the upper End of the 
Croſs, and the Horizon by the lower End; and the Degrees and Minutes 
cut by the inner Edge of the Croſs, upon the ſide of the ſtaff peculiar to 
the Croſs you uſe is the preſent Altitude of the Sun or Star z but becauſe 
it is the greateſt Altitude you deſire to know , you. muſt continue your 
Obſervation as long as you find the Altitude to increaſe, ſtill drawing the 
Croſs nearer to your Eye, 'till you find the Altitude to decreaſe, (which 
you will ſoon perceive, for then the Sea will appear by the lower End 
of the Staff inſtead of the Horizon ) and then forbear any farther Obſer- 
vation, counting the Degrees and Minutes cut by the inner Edge of-the 
Croſs on the proper ſide, which gives the Meridian Altitude required , 
and that ſ1btraCted from 9o Degrees, gives the Zenith-diſtance, if it be 
not graduzted on the ſtaff. Note, That your beſt time to begin your 
Odbſcrvation, to find the Meridian Altitude, will be. about half an hour 
before Noon. 7 | 

S. Is it not difficult to cut exa&tly the Center of the Sun by the upper 
End of the Croſs ? | 

T. Yes, for it is only to be done in hazy. or thick weather , except 
you make uſevf a coloured, fixed on the top of the, Croſs, to defend the 
Eye from the brightneſs of the Sun. But if the Sun ſhine out , you may 
obſerve either the upper-Limb of: the Sun, and afterwards ſubtra&t 15 
Minutes: from the Altitude for the Suns Semidiameter , and add 15 
Minutes to the Zenith-diſtance ; or you may obſerve the Suns lower 
Limb, and afterwards add 15 Minutes the Suns Semidiameter to the 
Altitude, and ſubtract it from the Zenith-diſtance ; for by obſerving the 
upper Limb, your Croſs will be nearer your Eye by the Semidiameter 
of the Sun, and ſo make the Altitude.appear more than really it is, and by 
obſerving the lower Limb, your Croſs will be ſo much too far from your - 
Eye; and ſo make the Altitude appear leſs thanit.s. , Oy 
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S. Do Aſtronomers agree, that the apparent Semidiameter of the Sun 
is 15 Minutes? 

T. Yes, When he is fartheſt from the Earth , according to the Ob- 
ſervations of Ticho- Brahe, but when he is neareſt, they reckon 16 Minutes, 
which is ſo inconſicerable-a Difference in Navigation, . that moſt Pilots 
neglect it, generally reckoning 15 Minutes for the Suns Semidiameter. 


* all the Year. 


S. How muſt I obferve: the Diſtance between two Stars ? 
.T. To obſerve the Diſtance between two Stars, or the Diſtance of 
the Moon from a Star, is much after the ſame manner as to find the 


Suns Altitude, for having placed the Staff to you Eye as before directed, . 
look to both Ends of you Croſs , moving it farther or drawing it nearer, 


*till you can ſee the two Stars (or Moon and Star) one at. one end, and 


the other at the other End of the Croſs, and the Degrees and Minutes cut- 


by the Croſs (as aforeſaid) is the true Diſtance ſought. 

S. Is the backward Obſervation as ſure and eaſfie as the forward ? 

T. Yes, and eaſier, and therefore I recommend it to you as better 
than the firſt; as to the ordinary way to make uſe of the Croſs-ſtatf 
for back Obſervations, place that Croſs which you think beſt for your 
uſe upon the Eye-end of your Staff, fo that the flat ſide of it be exactly 
even With the End of the Staff, then ſlide on the Horizon Vane, and 
looking at the lower End of the Croſs, remove the Horizon Vane-'till 
you can ſee the Horizon, and in the ſame time the ſhadow made by the 
upper End of your Croſs, exactly upon the Line drawn upon the Hori- 
zon Vane, and ſo continue obſerving till the Sun be.on your Meridian, 
at which time the Horizon Vane will ſhew you (on that ſide proper to 
the Croſs you uſe) the Degrees and Minutes of the Suns Altitude, and 
its Complement ; but'this way of obſerving.without a Braſs ſhooe fitted 


on the end of the Croſs you uſe, is very defeCtive and ſubjeCt to errors, 


as many have found it by experience. There is beſides ſome defects in 


this praCtice, becauſe of the Penumbra, (that is to ſay, almoſt ſhadow ) - 
and therefore take notice of it, if you will not omit an error of r5 Minutes, 


by taking the Altitude of the Suns Limb inſtead of the Center thereof. . 


S. If this way of obſerving is ſo defeCtive, pray tell me of a better. 


that may CorreR what is amiſs in this ?. 


Fl 
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Go 
T. The beſt way for a back Obſervation with the Crofs-ſtaff, will 
be to have an Horizon Vane covered with White paper, -and ſet on upon 
the Eye-end of your Staff, as AB, then to fix on the upper end of the * 
Croſs a little Plate of Braſs, with a little hole in it, as CD, and a Vane 
at the lower End of it as F G; the Croſs being thus fitted, pat it on the 
Staff, and turning your back to the Sun , look through the fight FG, 
(at the lower end of the Croſs )*and move your Croſs 'till the Beams of 
theSun, which paſs through the Sun which paſs through the hole-at CD, 
falls ſo upon the Line A,-as to be equally-divided by it, and you perceive 
the Horizon exaCtly at the ſame-time, then: have you the Suns preſent 
Altitude, -and ſo you muſt continue-to obſerve as-often as -your judg- 
__—_ dire& you , untill you-find that the Suns exaCtly. in your 
Meridian. 


I. The Deſcription of the Quadrant, commonly called Davis's 
Quadrant , but by the French, the Engliſh Quadrant , the 
Inventer being an Engliſh-man, 


*VV* AT are the chief parts of this Inſtrument ? 
T. The chief parts of it are two Arches,(a leſſer and a greater) 
and three Vanes. 

S. How do you call the leſſer Arch HL? 

T. It is called the Szxry-Arch, becauſe. it containeth 60 Degrees. 

S., Why is this Arch made leſſer than that of N Q, which contains 
but half ſo marſy Degrees ? | K 

- Bt 
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Book IV. for NAVIGATI10 N. 
. T. It is to the end that the ſhadow. of the Vane R, which is placed on 
it, (or rather the Beams of the Sun which paſs through the Hole and , 
Glaſs of the ſaid Vane at S ) may appear the better upon the Vane T. 
S. How do you call the greateſt Arch NO? 
T.. It is called the Thirty-Arch becauſe it containeth 30 Degrees. 
S. Why is this Arch made upon a large Radius than H 1 
T. It is to the end that it may be the better divided into Degrees and 
Minutes , and that thoſe Degrees being bigger, the Obſervation may be 
the more exact. | 
: $. How do you call the Vane T? : 
T. The Horizon Vane, and that next toitat R is called the Shadow 
Fane; and the third Vane V, is named the Sight Fave, becauſe it is to be- 
placed to your Eye in time of Obſervation. by 


% 

| 
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S. What is the uſe of this Quadrant ? 
; T. To obſerve the Suns Meridian Altitude by his ſhadow. . 
. S, How 1s it to beuſed'? 
T. Firſt, put on the Horizon Vane on the Center or End of the Qua--- 
drant as T; then conſider what. will be near hand the Complement of : 
Ss the Suns Meridian Altitude that day , and {et the Vane R 10, 15 or 20 - 


Degrees. > 


Y 
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Degrees leſs than the Complement of the Suns Altitude, making it Parallel 
to the Horizon Vane; ( if you can) then turn yovr back to the Sun, and 
looking through the ſight at V, bring the upper Edge of the ſhade Vane, 
to fall upon the upper Edge of the lit in the Horizon Vane, (bur if there 
is 2 little hole with a'Glaſs in the middle of the ſhade Vane of your Qua- 
drant, bring the Beams of the Sun which paſs through the ſaid hole, to 
fall ſo upon the upper Edge of the ſlit in the Horizon Vane, as to be 
equally divided by it) and at the fame time look through the ſaid ſlit 
for the Horizon, and if-you ſee only Sea, then ſlide your Eye-vane a little 
lower towards B, but if on the contrary you ſee all Sky , then remove 
your ſight-vane a little higher towards C, then obſerve again as before, 
continuing to move your ſight-vane higher or lower until you ſee the 
ſhadow upon the upper Edge of the ſlit , and at the fame time the Ho- 
rizon-, through the ſame ſlit on the Horizon-vane, then have you the 
'Suns preſent Altitude z and when he is riſen a little higher, obſerve again, 
and ſo continue to do from time to time, and very often when you per- 
ceive he is almoſt upon your Meridian; and when you find that the Sun 
is at his higheſt, do not alter your Vanes, but continue obſerving as they 
ſtand , until you perceive the Sun deſcends. 

S. How ſhall I know when the Sun is deſcending or leſſening his Alti- 
tude ? | = 

T'. As the Sun deſcends from the Meridian, you will loſe ſight of the 
Horizon , and when you ſee nothing but Sky, you have done obſerving 
for that day, for your Vanes muſt not be removed any more , until you 
have worked your Obſervation , Thus: | 

Look how many Degrees and Minutes are cut by the inſide of the ſight- 
vane, and by the upper Edge of the ſhadow-vane, for thoſe two ſums 
being added together, will be the Suns Diſtance from your Zenith, to 
which , add or ſubtract the Suns Declination as you ſhall be directed in 
the following diſcourſe. | 


IV. Of the Graduated or Aſtronomical Ring. 


S.JFS this Graduated Ring as proper and convenient for the Sea as the 
 Aitrolabe? 

T. Yes, and more eaſe, and it muſt needs be more exact, becauſe the 
Degrees are as big again as they are 1n an Aſtrolabe of the ſame Dia- 
meter. 

S. How is it to be made ? 
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; T.The way to make it,is to get a Braſs Circle as big as a common Aftrolabe, 
equally heavy every where, or in all its parts, and of a full Inch in Breadth 
and Thickneſs; draw through the Center the Diameter AB, and ſet on 
the Point A a Ring to hold it by, as in the Affrolabe; from the Point A, 
take 4; Degrees on each ſide of it, which end in C and D; from the 
Point D, draw through the Center the Diameter DE ; divide the inſide 
of the half Circle D, B, E, into go equal parts, beginnipg at E ; and at 
the Point C, (within-ſide) make a hole as little as poſſible you can, but 
let it be wider and wider outward, 'till it be as a Tundiſh , and becauſe 
it cannot be done without taking from your Circle the part G CH, the 
half Circle ACB by that means will become lighter then the other, by 
. which your Inſtrument will loſe its Equilibrium, and the Suns Beams can- 
not-fall in its due place; Therefore - not forget to take from- = _ 

m ircle 
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Circle ADB, as much in weight as is neceſſary to ſet it on the ſame. 
Equilibrium, as it was before you made the hole @ CH. 

S. How ſhall I know if ths Inſtrument is in its Equilibrium , - or is 
equally poiſed ? 67 ; | 

T. You may know it by faſtenigga mon (with a Lead at the End) 
exattly upon the Perpendicular-at A, andthe faid Thread (being Per- 
pendicular ) falls exactly -upon the Line..AB, marked at A and B, or 
upon 22 Degrees 3o Minites from-'E, you may affure your ſelf that 
your Inſtrument is in its Equilibrium, in which it will keep beſt, if you 
add two Pound weights to the Point B. | 

S. How-do you uſe it ? # 

T. Its uſe is thus firſt hold the Inſtrument with your right Thumb , 
(which is to be put on the Ring, ſet on it for that purpoſe) ſo, as to give 
It a free motion, then turn the hole C to the Sun, and mind on what De- 
gree its Beams fall, for that will be the preſent Diſtance of the Sun 
from-/your Zenith : That is to ſay, if you count from E, but if from D, 


xt is the Suns preſent Altitude. 


V. The Uſe of the Quadrant to obſerve the Stars Altitude 
without Horizos. 


S.TS it better to obſerve the Stars Altitude by. this Quadrant than with 
the Croſs-ſtaff ? | 

T. Yes, for with the Croſs-ſtaff one muſt ſee the Horizon (as well as 
the Star) which renders the work very —_—_— and ſo much the more 
as vapours in the Night-time darken the Horizon ; and therefore I re- 
commend to you this Quadrant, ſince with it you may obſerve exatly 
without the Horizon, Provided it be made as followeth. 

Firſt, ſee that it be of well ſeaſon'd Box or Peartree, and of 15 or 16 
Inches Semidiameter z its Limb 18 to be divided inzo go Degrees, and 
each Degree into 12 equal parts of 5 Minutes. 

S. How is a Degree to be divided into: 12 equal parts of 5 Minutes- 
each? ' | £ 
T. Fo underftand how it is to:he done, admit that:,BF is a Degree: 
Fieſt,:deſcribe fixi ( —— d] —_— winch divide the. Line- BC 
into-6'equal parts , [then divide: the Degrees BF! into.two.equal; parts, 

nd. make a Wofſtle Triamgleupon it:, 2s the Example ſheweth,, and; ſo. 
youſhall divide a Degree into 2Lipanty of -pMinuges, for .cach Sypnent 
of thoſe Lines Comprehegded between two: Concentrick Girgkes: is of 5 
Minutes-: "Fhis. done , -place two moveable Vanes or Gights 3ÞOn the fide 
AG, through which you may'ſeethe Star , and inſtead of.a_ Thread: put. 
en a pretty wide Ruler as'H ,''which-muſt have a free mation upon the - 
Center& of the Quadrant ; mot forgetting that the ſaid Rulermult bave . 
three or four Pound weights'of Lead at:the:lower:end,. as you ſee.in K,,. 
and myſtb<'open in/lengththat you may eeithe:Degrees: and. a” 4 : 


the Stars Altitude, which the Threat M K will ſkew; and akthough I 
{aid that it muſt have a free motion upon the Center of the Quadrant , 
it muſt not be underſtood more then is neceſſary to be- drawn by its 
weights towards the Center of the Earth z and then it will not be ſubje& 
to be toſſed to and fro, as a looſe and light one would. 


+» S. How muſt L obſerve with this Quadrant the Altitude of a Star ? 

T. You muft turn the Center A to the Star, and holding the Limb to 
our Cheek-bone, place your Left-hand near your Ruler to ſtop it, as 
o0N as you can ſee the Star throngh the holes on the Sights, for then the 
 Fhread K.M, will ſhgw you onthe Limb the Degrees and Minutes of the 
-Stars Altitnde, which being ſybtratted-from go, you ſhall have its Diſtance 

trom your Zenith. © wa . EL 10 | 
Do not forget to wink with your left Eye, while you are looking 

. through the Sights for the Stars. 


PROP. XIII. 


How to know 0n a 'Year given, which of the four Tables 
of the Suns Declination you are to.make uſe of. 


I wifh you would give me alſo ſome directions concerning it, that 
"Tray notimiſtakewhenT ſhall have occaſionof them? 

2 2" Fhe way not. to-miſtake,, .is to cat off from the propoſed 

4 Te the" Thotfands, Hundreds, Scores, and: Fours, and the remainder 

__-wilfhevyouinwhich-of the Columns you are-to look for the Suns De- 

ES Mm 2 clination , 


S. g NCE yon give me four different Tables of the Suns Declination, 
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clination, and if there remains nothing, you muſt look for it in the Leap- 
year. | 
Example. 


eAdmit you would know what Table to make uſe of in the year 1685, 


Firft, cut off from the propoſed year the Thouſand and Hundreds, 
and there will remain 85 , from which taking all the Scores, there will 
remain 5, from which taking alſo the 4, there will remain but r, which 
theweth, that 1685 is the firſt year after Leap-year; from whence it 
followeth that you are to make uſe of the firſt Table after Leap-year ; 
that is to ſay, that you are to look for the Suns Declination in the Table 
or Column, onthe Top of which is written The firſt Tear. 


eAnother Example. 


eAdmit you would knew which of theſe four Tables you are to make uſe 
4 of in the Tear 16838. 4 " 


Cut off as before from the propoſed year the Thouſand and Hundreds, 
and there will remain 88; from which, take off the Scores and Fours, and 
there. wHl remain nothing ;, by which. you know that 1688 is a Leap-year; 


' » andthatyou muſt make ute of that Table, on the Top-of which is written 


Leap-Yoar. ; j 

$. Would it not be better to give me a Table of it, for fear I ſhould 
miſtake * | | 

T. It is not. neceſſary after. what hath: heen ſaid z. however to ſatisfie 
you, to prevent any miſtake, I ſhall give you the ſoowing Table, which 
needs no other Direftions for.its Uſe, than.-what is-expreft on the head. 
of it. | 


Firft- | Second-| Third- | 
Year. | Year. | Year. | = 


: Leap- 
; Year. 


- 1684 | 1685 1686 | 1687 | 
- 1688 | 1689 | 1690 -| 1691 
" 1692 | 1693 | 1694 | 1695 | 
: 1696-] 1697-1 1698. | 1699, 


Advertiſement. 


VE E N you-Iook for the: Suns Declination in its proper Table, 
; V takegreat care. that you do not miſtake in the Month, or Day 
of the Month, and that you donet take a South Declination-for a North 


 Declination,, or an the.contrary, a North Declination fox. a. South De- 


Clination 3. 
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clination ; for this is of conſequence, and you muſt be pery ſure of what 
you do,8when you will know what Latitude your Ship is in; take alſo 
great care before you go to Sea, to get the beſt or laſt Calculated Tables 
of the Suns Declination that are to be had, for how exaCt ſvever you be in 
your Obſervation, there will be ſome error if your Tables be not good 3 
befides, you mult needs know for what Meridian the ſaid Tables have been 
Calculated, that by the difference in Longitude you may Correct theerrors 


which infallibly happen, when we fail under a Meridian far dift-nt from. 


that Meridian for which they were Calculated, as you will better under- 
ſtand by the following Propoſition. 


—— — 


PROP. XIV. 


Few to proportion the Sins Declination to any other Meridians 


Diſtance from that, for which theſe Tables were Calculated. 


S.YS this of any uſe to Pilots, or any that Commahds a Ship 7 X 
T. Yes, of, yery great uſe, chiefly wheitthe Sun isneat the Equi- 
noCtial, and therefore if you be under a. Meridian far diſtant from 
that for which-your Tables were Calculated: (as for Example :. go,, 
60, 70 Degrees or more) . you. muſt Corrett your:Tables, ( of. the Suns. 
Declination) and. you are to. conſider if you are Eaſterly, or Weſterly 
from the Meridian, for which your Table is-Calculated:;; alfo- if the De- 
clination of the Sun increaſes or decreaſes, that. you may not miſtake agd: 
make an Adition for a SubtraCtion, or a'SubtraCtion for an Adition.. 
S. When is it that the Suns Declinatior increaſes? 
T.. The Suns Declination increaſes whilſt the Sun is a going from- the 
vinaRial-to the Tropicks, (that is to ſay, from the 1oths. of 2darch: 
to the 11th. off Juxe,, and from the 12th. of September to the 1 1th. of 
December , ) but it decreaſes. whilſt the-Sun- is. a. going back from the- 
Tropicks to the EquinoCtial (that is, from the 1 1th. of December to the- 
oth. of Mdarch ,.and from-the. t1th.'of Func to the, 12th.. of Sepramber. ) 
This being underſtood , it will be eafie to. Corrett your Tables after the: 
following Examples.. | 
© » JexemNe 3. 


eAdmit. you would know the Sims: Declination on the 18th. of March,. 16$5. 
Tower Ship. being then in. 12 Degrees of Latitude North, and. 300 Degrees. 


Firff, you muſt conſider that your Ship is:Weſterly from-the Meridian: 
ef the Lizard”, for. which: your. Tables were. Calculated. i an” 


Ul 
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the Sun will come to it. later than;tg.the Meridian of 'the Lizard, for if 
the Sun riſe Eaſterly ,, and continue his xdinary Courſe Weſterly , he 
:muſt needs come ſome. hours ſooner, to the Meridian of the Lizard, than 
to that your Ship is at, which'will be,t e cauſc that the Suns Dectination 
| will not be ſo great at the Lizard as where your Ship is, becanſe that all 
the time that the Sun hath been a going from the Meridian'of the Lizard, 
to your preſent Meridian, he hath, moved (in the Ecliptick) more Nor- 

 therly, and ſo being further off from the Equitodtial, his Dectinatioa i 
increaſed ; from whence it followeth, that you muſt add ſome Minutes 
proportionably to the difference between the Declination for the day 
of Obſervation, and that for the day following, (that is to ſay, between 
the Declination of the 18th. and 19th. of arch,) which is eafily done 
with a Rule of Three..,; , ../. 2 - 

But when the Suns Declination is'decreafing, you muſt ſubtraCt pro- 
portionably to the ſame difference: This being underſtood, we will now 
_ cone. to the Proflige of what, I have pro 3 Thus : 

tne” 
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/ Firſt, find ifterence of Longitude between the Meridian of the 
place, for which your Tables ware Galcalated, and that where.you ſuppoſe | 
your Ship to be. 24 
1 Longitude of ierLitard)”, © 12Deg, 37 Min 
; of FS 0 6H { T p Io AF ay | 360 - 00 by 


ro 
37S... 1 37) 


03: 4338) 1 


-— *%s 


- 'Longitude'my Ship is in,'Subtrat.. . 300 1: 00 -- -- 
. Difference in Longitude « .... 72 37 
| © Findout alſo the difference between the Suits Declipation'En'ths 18th. 


5 % 


and 19th. of March, 1685. 


1 | Fl.» 


Declination on the-z$th. of March, > * 3 Deg." 24 Min. 
., ndonthe 9th. of Mare 347, 
Difference in Declination . '£ 5 0 On | guy: 
| -4.3;-2T1 087 08 13) 07K 1417 7 af Tr"ed ON 
- Then fay, If 360 Degrees (that the'Sun runs throughin'a Yay) gives 
23 Minutes (differ.) What will 4 3 Dogrees (differ. in Longit.) give? 


23 
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If 360 Deg. give 23.; Whit'73? 
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-Asyop-ſee, there will came almolt 5 Minntes, which being added to. | 


; Degrees 24-Miputes,the $yns Declinatiqn (onthe 1 8th.of 4farch,1 685.) 

comes 8 Degrees a9 Miaures i he Declgation of the ;Sun at. Noon, 

Mena, t day;byReckaning 3 that is to ay, in 309-Degrees: 
SOS 1G 7 od 0 H2 ii inmodbe:; f 1 

S. Why do you add 360 Degrees to the Longitude of the Lizard ? 

T. It is, becauſe the Longitude that my Ship is py is _ than the 
Longitude of the Lizard, from which.it cannot be ſubtratted without 
adding to it the 360 Degrees of the Circumference of the World. 

The 28 of Auguſt 1686. Sailin along the Coaſt of Florida, and £ ding b 

my Reckgning #0 be arrived in 2.32. Degrees 30 AMdinues of Lind, Wop 5 

T1 defire to-know the Suns Declination Noon ) inthe ſaid place ? 


Now that the Declinatien decreaſes, remember . you muſt ſybtrat- 


' from the Declination-o6f the day given;' what the difference of "the two, 


Meridians give, for vhe Suns Declination will now. be leſs, when the Sun; 
comes to your (preſeat) Meridian, then your Table ſheweth you. 


Longitude: of the Lizard: .. 4)... « - 12Deg. 37 Min. 
| (F506 ELD . . 360\ .00 


RH = RR, 
Longitugdepi my Ship, Snbtr. , - 5.2822 1730 
Difference in Longitude. . . . ..-. oge. _ 


Declination of the 28th. of eu, 16386. . 5-Deg. 56 Min. 


Declinationofthe 29 of Aug 5 33. 
Difference in Declination . . . . ©. 23. 
If 360 Degrees give 23 Minutes: What will 99 Degrees. (of. diffe- 
Knce.in Longitude) give ? ; | 


If 360 give 23: What- go 2: 


"90 « 
360). 2070 (5. 42070: 


270. 
dy Deg. 56 Min. . 
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Find out alſo the difference between the Suks Declipation'sn "the 8th, 


the Sun will come to it, later thanjtg.the Meridian of 'the Lizard, for if 
the Sun riſe Eaſterly ,, and continue his gxdioary Courſe Welterly, he 
:muſt needs come, ſome. hours ſooner, to the Meridian of the Lizard, than 


to that your Ship is at, which'will be,the cauſe that the Suns Dectination 


' will not be ſo great at the Lizard as where your Ship is, becanſe that all 
the time that the Sun hath been a going from the Meridiatiof the Lizard, 


to your preſent Meridian. he hath, moved (in the Ecliptick) more Nor- 


_therly, and fo being further off from the Equihodtial, his Dectinativn is 


increaſed ; from whence it followeth,. that you niuſt add ſome Minutes 
proportionably to the difference between the Declination for the ay 
of Obſervation, and that for the day following, (that is to ſay, between 
the Declination of the 18th. and 19th. of arch, which is eafily done 


with a Rule of Three. ., 


But when the Suns Dectination is dectealing , you muſt ſubtraCt pro- 
portionably to the ſame difference : This being underſtood, we will now 


_ cone, to the Practice oc what I have Propoſed 3 Thus : 
bY 


- Firſt, find the-difference of Longitude between the Meridian of the 
place, for which your Tables wine Galcalated,and that where you ſuppoſe © 
your Ship to be. : | 


Longitude of therlitard)” fe Þ 7 x2 Deg, 37 Min, 
rae oa es he 360. , Go þ 
+2389 1h i-0 ; Is 2s 5-28--i "us 4 = TS 


—*>. 


 'Longitude'my Ship is'in,/Subtraft . . 300. 7:09 -- -/ 
Difference in Longitude - _. os Fa. og 


and 19th. of arch, 1685. #3 208 FE | 
Declination on the-z8th. of Merch, .. » 3 Di. 24 Min. 


t: i5 i ſ 


.., andon the zgth. of Merch i 347: 
Difference in Declination . '1 2 0 On {agar | 
THIEN >; 2&1 fo; 190% Up49NT 6: aboifgnt f 
- Then fay, If 360 Degrees (that the'Sun runs 'throughin'a Yay) gives 
23 Minutes '(differ.) What will 5 ' Degrees (differ-10 Longit.) give? 


If 360 Deg. give 23.; Whit'73? 


ir *$., « 29: FM T 
ens VA BEARS 5 BRL 5 
38/1669" 4 

146 WHT) 41 BJ \ © 

..1679 


0:4 


=y 


w__ uw cr. ——oo—— — — — — — — Ln [ __ 
Bop JV, fr NAY 16.4 T 1.0 N.. 7" 


.asyop ſee, there will came 3lmolt 5 Minntes, which being added to. | 


v4 + 


f 
ro 


Go Nooz ) in the ſaid place ? 
Now that the Declination decreaſes, remember you muſt ſybtract: 
' from the Declination-of the day given; what the difference of *the two. 


Meridians give , for vhe Syns Declination will now: be leſs, when the Sun; 
comes to your (preſent) Meridian, then your Table ſheweth you. 


Loxgitude: gf the Lizard: .. 4... <« .- 122Deg. 37 Min. 
| ww ..Z60 oo 

TEE SY BR 1 

Difference in Longitude. . . . .. . o9e _ 


= , E - 
. ; 
by - - 4 


. Declination of the 28th. of Auguſt, 1686. . 5-Deg. 56 Min-. 
Declinationofthe 29 of Auguſt SR 33: 
Difference in Declination . . . . ©. 23. 
If 360 Degrees give 23 Minutes: What will go Degrees. (of diffes- 
xnce.in Longitude) give? '| | | 
6s "Wx--" 
> If 360 give 23: What. ge ?- 
23 ge 
_ 360). 2070 (5. _ A070; 


' "290. 


_ - fu - 33 0 
Inall . 3%. 5 - - 50 Declination, 
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' You ſee that go Degrees (difference in Longitude) give 5 Minutes 45 
Seconds , or almoſt 6 Minutes, which being ſubtrafted from 5 Degrees 
56 Minutes (becauſe the Suns Declination decreaſes) remaineth 5 Degrees 
50 Minutes for the Declinationof the San at Noon, the 28th. of Auguſt, 
1686, where I reckon my Ship to be; that is, in 282 Degrees zo Minutes 
of Longitude (Weſt.) ©. _ Oh EIS 23 DO'8 | 


Example 3: FI 
The 30th. of Auguſt, 1685. Sailing in Latitude North, and findin 
Reckoning to be roocd in 298: Degrees 20 Minutes of Longitude 5 Wn 
1 deſire to know the Suns Declination at Noon on the ſaid place a 


Longitude of the Lizard . .. . 7 . © 12 Deg. 37 Min. 
LOO ; 360 OO 


SST 7 in Go pos 17S 37 
.-; Longitudeof:myShup, Subtract | . ..... 298 _, 20. 
- - = Differenceof Longitude '. 0 094 7. 
' Peclination of the 3oth. of 4 uſt, 1685. : 5 Deg. o5 Min. 
*  Declination of the 31th. of oF. C45 42 


db * 


-.- Difference in Declination , . . . © - 2g 
If 360-Degrees give 23 Minutes.:: What will:74-Degrees give ? 
OzO ESO c4 4 1}1".G3C 23:. EY <3; 
g6c) 1702 (4 oo 
£1 | ” 262 E | : 148 
yy a: Ap - = 


And there will come almoſt 4 Minutes 45 Seconds, and ſo we may 
count or retk6n 5 Minutes, which being ſubtracted from 5 Degrees 5 
Minutes, remaineth 5 Degrees for the Suns Declination at Noon, as was 
required. 


* Exanple 4. 
The 12th. of September, 1684: #y Ship being then Southerly from the 
Equinottal , (or in Sonth Latitude ) and by Reckoning in 112 Degrees 40 


Minutes of Longitude Eaſt : F deſire to know the Suns Declination at Noon 
zn the ſaid place. ? 


Now that my Ship is-Eafſterly from the Meridian of the Lizard, it 
will be ſooner Noento m2, than to- thoſe 'that dwell under the Meri- 
dian of the Lizard z from whence it followeth, that the Sun is not = 

clin 


_ 
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.clined ſo much as my Table ſheweth (on the propoſed day) and therefore 
I look for the Declination of the 18th. and 17th. of Seprember., (in the 
Leap-year) which I find to be: 2 Degrees 24 Minutes, and 2 Degrees 1 
Minute , which being ſubtraCted one from another, there remaineth 23 
Minutes , for the difference in Declination , and ſince my difference. in 
Longitude, is of x00 Degrees 3 Minutes; I ſay as before : 


If 360 Degrees give 23 Minutes : What will 100 Degrees give? 


100 360) 2300 (6 
2300 : 140 


. And it will give 6 Minutes, which' being ſubtrated from 2 Degrees 
24 Minutes, the Declination of the 18th. of September , 168.4. remaineth 
only 2 Degrees 18 Minutes for the Declination which was required. 


j : Example 5, 
The 22th. of Auguſt, 1687. my Ship being then in South Latitnde, and by 
Reckoning in 95 Degrees 4.5 Minutes of Longitude (Eaſt: ) I defire to know 
the Suns Declination at Noon, at the ſaid place ? | 


Longitnde of my Ship . . . . . g8 Deg. 45 Min. 


Longitude of the Lizard . , .- , 12 37 
Difference in Longitude . . . . . $6 o3- 


Declination of the 22th. of Auguſt, 1687. 8 Deg. 15 Min, 
Declination of the 2 1th. of Auguſt. . . 8 36 


—_— 3 


Difference in Declination. . . , . © 21 


If 360 Deg. gives 21 Minutes difference : What will 86 Deg. give? - 
21 


360) 1806: (5 | 36 
TS 172 
1306 


And it will give 5 Minutes, which I add to the 8 Degrees 15 Minutes 
Declination, the 22th. of Augaſt 1637. For as I am Eaſterly of the Me- 
ridian, for which my Table was Calculated ; and the Suns Declination 
decreaſes, It is 5 Minutes more where my Ship is, than my Table ſhew- 
eth, becauſe the Sun is not yet come to that Meridian) and fo there 
will cone 8 Degrees 20 Minutes 'for the Declination of that day, in the 
propoſed place. GEES 


N n SE PROP. 


The Uſe of ſuch Inſtruments as are proper Book IVY. 
PROP. XY. 


Flaw to work your Obſervation from the 10th. of March , 
to the 12th. of Septeraber , when you ſail in Latitude 
North. | 


S.y S there not certain Rules for to know when I muff add the Suns 
Declination to my Obſervation ? 
T. Yes, and to know it, remember that from the roth. of 2Larch, 
to the 1.2th. of September, the Sun hath North Declination, becauſe 
that all that time he is on the North ſide, or Northerly of the Equi- 
noCtial, and therefore if in that time you are failing in Latitude North,. 
You are to add the Suns Declination to the Complement of his Altitude ; 
that is to ſay, to the Degrees and Minates that you-find the Sun diſtant 
from your Zenith, when he is. on your Meridian Southerly from your 
Zenith , for if you had failed ſo near the Equinotial, that the Sun ſhould 
be'on the North of your Zenith., (and his ſhadow ſhould fall Southerty ) 
then inftcad of adding the Suns. Declinatian to yonr Obſervation, you 
muſt ſubtract the Complement of the Suns Altitude from his Declination, 
and the remainder will be. your Latitude, or diftance of your Ship from: 
he EquinoCtial, L | | | 
Example 1... 


eTamir my Ship at Sea in Latitude North , aud the Sun 35 Degrees 30 
Ainutes diſtant from: my Zenith, wheſe Neclination 15 at that time 11 
Degrees 30 Minutes North : I demand the Latitude of the place, the Sm 
being then South from my Zenith ? 


The- Complement of the Suns Meridian Altitude, 
or Zenith -difſtgnce is-//; .. . + +. -- « $35 Deg, 30 Min: 
The Suns Declination North, add . .. . . 11 30 


The. Latitude of the place is-, .. .. . 47 oo North; 


Example. 2.. 


& Hy Ship being tn Latitude. Nerth ,, aud the Shan 27 Degrees 20 Minutes from 
my Zentth, whoſe Dechination 1 4 ces 25 Minutes North, the Latitude 
« requyred, the Sun being then South from. my Zenith ? 4 


Diſtance of the Sun from wy.Zznith- 7; 3.- .. . 27 Deg. 20Min.,. 
ERRBoan Nor kj - i 47 3... 
"Ta R ns A SHOT 

The Latitude Iamin. ... .. +. +. +. 3E 47 annie 


- 


— 
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Example 3. : 


Tye 15th. of Auguſt, 1 voy my Ship being in Latitude North , and the Sun 
44 Degrees 45 Minutes diſtant from my Zenith, the Latitude is required , 
the Sun being then South from my Zenith ? 


Diſtance from my Zenith . . . . 44 Deg. 45 Min. 
Declination North, add . . . . 10 34 
The Latitude my Ship wm -. 2 19 North. 


Example 4. 


The 26th. of May, 1686. my Ship being then in Latitude North , and the 
Sun 10 Degrees 20 Minutes diſtant f un my Zemth, the Latitude of the 
place ts required, the Sun being then North from my Zenith ? 


Advertiſement. 


= 


Emember here what was told you (page 270.) that when you are in 
Latitude North, andthe Sun is North from your Zenith, you muſt 
ſubtract the diſtance of the Sun from your Zenith (or the Complement 
of his Meridian Altitude) from his Declination, and the remainder will 
be the Latitude gon are in: 


Declination North of the Sun . . . . . 22 Deg. 41 Min. 
Diſtance of the Sun from my Zenith, Subtract 10 20 


The LatitudeI-am in . . . . . 12 21North. 
Example 5, 
The- 13th. of June; 1684, my Ship being then in Latitude North , and the 
Sun 14 Degrees 30 Minutes diſtant from my Zenith, the Latitude of the 
place 15 requixed , the Sun being then North flea my Zenith ? 


Declination North of the Sun . . . . . 23 Deg. 19 Ml. 
The Diſtance of the Sun frommy. Zenith, Subtr. 14. 30 


- The Latitude required , .. . o8 49 


Example, 


IV. 


4 
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Example. 6. 


The 1 9th. of April, 1635. my Ship being in Latitude North , ang the Sur 
on my Zemth, the Latitude I am in required ? 


\ 


t | * Advertiſement. 


4INCE the Sun is.0n my Zenith, his Declination muſt needs be my 
JD Latitude: Therefore, 1 look in my Table for the Suns Declination. 
( on the propoſed day) which I find to be 14 Deg. 48 Min. North, 


' the Latitude my Shipis in, the Suns Declination is the requir'd Latitude 


14 Deg. 48 Min. North. | | 


S. How: ſhall I know the Sans diſtance from: my Zenith, by the Suns 
Meridian Altitude ? | | 

T. You ſhall know it by ſubtraCting the Suns Meridian Altitude from. 
go Degrees, and the. remainder will be the Suns diſtance from your Ze- 
nith. . | 


PROP. XVL 


Flow to-work your Obſervations in North Latitude , from 
the 12th. of September, to the 1oth. of March. 


E, HA T Rules have you for this ? 

\ A ] T. This is the Rule ; you are to remember that from the 
12th. of September to the 10th. of March, the Suns Declina- 
nation is South; and therefore if in that time you are ſai-. 

lang in Latitude North, you are to*ſubtract the Suns Declination , from 
the Complement ofthe Suns Meridian Altitude, which: is. the-diſtance of 
the Snn-from your-Zenith.. | : = 


Example 1: 
The 3d. of October , 1687... my Ship being then. in Latitude North * and the 


Sun 52 Degrees 20 Minutes diſtant from my Zenith, the Latitude of the 
pace 1s required ; the Sun being then South from my Zeninh ? 


Dultance from:my Zenith . . . . .. 52 Deg. 20 Min. 
Declination South, Subtract , . .. . @7 — 
Te _Ehe Latifgude- . . - 44 26 North. 


Exe. 


/ 


x; > % Z þ - a, 


\ 
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Example 2. 


Fhe 12th. of February, 1689. my Ship being in Latitude North , and tlie 
Sun 4.5 Degrees 20 Minutes diſtant from my Zenith, the Latimde t: required, 
the Sun bemg then Southerly from my Zenith ? _ 


Diſtance of the Sunfrom my Zenith . . 45 Deg. 20 Min. 
Declination South., Subtract + Ide: 6 oo 6:5 = 


Take notice here, that if the Sun have no Declination, his diſtance 
from your Zenith is your Latitude, which is North, if the Sun is Sou- 
therly from your Zenith, and South if -the Sun. is Northerly from you ; 

- this is ſo plain that it needs no Example, | as 


a —_ —m_— 


'PROP..XVIL. 


How to work your Obſervations. in: Latitude Southz * * 


\þ H A T- Rules muſt I obſerve, being in Latitude South ? 
ww _* T. You are to obſerve the ſame Rules in Latitude South; . 
as. you have done es ee North; thatis to fay, that it 
your Ship is in Latitide South, and the Sun Northerly from 
your Zenith, and his Declination be South, you are'to add the Suns De-- 
clination to the Complement of his Attitude or diſtance from-your Ze-- 
nith ; but if the Suns Declination is North, and you'be in Latitude South, 
then you are to ſubtract from it the Suns Declination : Beſides, alſo if 
the Sun is South from your Zenith, and his Declination be South, (whilſt 
you are in Latitude South ) you are ta. ſubtract the Complement of the- Is. 
Suns Altitude from his Declination, and the remainder will be your La- i 
titude ; as-the following Examples will make it plain-to you... 


Example x. 


The 16th, of:February, 1685. my:Ship being-in. Latitude $puth , and the Sit. 
20 Degrees 15 Minutes diftant from my Zenith, the Latitude 1s required , 
Sm-veing-then Northerly from my Femrh ? SE OONP 


Diſtance from my Zenith .. . . . 20 Deg. 15 Min.. 
Declination South, add . , .. . . o8 © 20 


The Latitude Tam ig, . . . af - 35 South. 


Eoow- 
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Example 2. 


The 4th. of November , 1684. my Ship being in Latitude South, and the 
Sun 18 Degrees 10 Anutes difent from my Zenith, the Latitude 5 re- 
quired, the Sun being then Northerly from my Zenith ? 


Diſtance from my Zenith - . . . . 18 Deg. 10 Min. 
Declination South, add .. . \. . . '$ 35 


The required Latitude . . . . 36 45 South. 


Example 3. 


The 24. of December, 1686. my Ship being in Latitude South, and the Sun 
12 Degrees 4 Minutes diſtant from my Zenith, the Latitude # required, 
the Sun being then Southerly from my Zenith ? 


Advertiſement. 


Emember here that when yau.are in. Latitudg. South:,. and the Sun 
' is Southerly from your Zenith ( or that you are between the Sun 
' and the EquinoCtial) you muſt ſubtract the Complement of the Suns Alti- 
tude (that is to ſay, his diſtance from your” Zenith) from his Declinacjon, 
and the remainder fhall be the Latitude of. the place, as you ſee by this 
Example. | | 


Declination Sonth of the Sun . . . 23 Deg. 12 Min. 
Diſtance from my Zenith , Subtract . 12 O4- 


The Latitude . .. . xx  oS8 South. 
E'xample 4. | 


The 15th. of November, 1684. my Ship being in Latitude South, andthe 
Sun 8 Degrees diſtant from my Zenith Southerly : The Latitude i required ? 


Declination South 21 Deg. oz Min. 


Diſtancefrom my Zenith, Subtract . os. OO 
The Latitude I amin . . . 13 - 03 South. 
Example $5. 


The 8th, of February, 1637. the Sun being 0n my Zenith : The Latitude 
1 am in t required ? | 


(Kenicmber 
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(Remember here what was ſaid (or told you pag. 272. that when 
the Sun is on your. Zenith, his Declination ts your Latitude.) 

Anſwer, Since the Suns Declination 1s con the propoſed day ) 11 Pe- 
grees 27 Minutes South : The Latitude I am in is South 11 Deg, 27 Min, 


Example 6. 


eAdmit the Sun is 18 Degrees 15, Minutes diſtant from my Zenith Northerly, 
and that be hath no Declination (that day: ) The Latitude is required ? 


Anſwer. Since the Sun hath no Declination , his diſtance from my 
Zenith is my Latjtude; and therefore I ſay, that the Latitude I am in is 
38 Degrees 15 Minutes South, ſince 1am to the Sonthermoſt of the Sun , 
who then: is'on the EquinoCtial, _ Fo = is 


Exavple 7. 1-0 
The 2d. of May, 1685. being at Sea in Latitude South , and the Sun 52 


Degrees 30 Minutes diſtant from my Zenith, the Latitude s required , the 
Sun being then Northerly from my Zenith ? | 


Advertiſement. 


Emember now that the Declinatien is North, and you are in Lati-- 
[\. tode South :* Therefore ſubrraft the Reclination from -the Suns 
diſtance from Jour Zenith , andthe remainder wilt-be. your.diſtance from: 
the EquinoCtial ,; which is your Latitude. — he 1 
Diſtance from my Zenith . . . . «2D 5 30 Min. 
Declination North, Subtract . . , ”; " 24 


Latitude South . . . . . 24 | a6> 
; JEUT d Example $.. | | 
The 24th. of Auguſt; 1684. being at Sea in Latitude South, and the Sir 36 
Degrees 20 Minmes diſtant from my Zenith Northerly : The Latitude us 
regared?. | | Er ropes <2 


__ Biftance from my a_—_ bn 4 36.Deg, 20:Mint.. 
'"Declination North, 'Subtraſt . . '. op | 14. | 


- _ Latitede South |... 206: - 6; 


T.. 


. ; - 4 n ” +> oo, EW 4 — . ” o 
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Ad vertiſement. 


AKE notice, that if the Sun is on your Zenith and have no Declination, 
you are on the EquinoCtial. | - 

S. How ſhall i know if the Sun is exaftly on my Zenith, or what ſide 

of it he is of, being near it? _. Og 
: T". The beſt way to know it then, is with the Sea Compaſs and Thread 
faſtened'over the Glaſs, (already Treated of in the 6th. Propoſition of 
the Third Book) which for this, 1s to be uſed thus: When you perceive 
by your Obſervation that it is Noon, or the Sun is on your Meridian, 
diſpoſe your Compaſs ſo that the Thread be Eaſt and Welt, and if its 
ſhadoiv falls exactly upon the Point of the ſocket, and upon the Eaſt and 
Weſt Point of your Compaſs, you may conclude, that the Sun 1s on your 
Zenith, but if it do not, mind on what ſide the ſhadow falls in reſpe&t 
of the Eaſt and Weſt Point of your Compaſs; (that is to ſay, if it falls 
Northerly. or Southerly from it) for that will ſhew you if the Sun is 
South or North from your Zenith , ſince the ſhadow falls:atways on the 


contrary {ide the Sun is of. Wars W 


Advertiſement. 


TAKE allo notice, that if.yop be. where the Sun doth. not. ſet ( as 
- © within the an 0) Atarik Circle) and there would obſerve 
the height'of the Pole! theo eſt Altitude'of the Sun ; (that.is to ſay, 
when the Sun is'vif your Meridian undef the Pole) add the Complement 
of his Declination ( or Pole diſtance) to the Sunsloweſt Altitude , and 
you ſhall have the height of the Pole, (which is always equal to your 
dikance from the EquinoCtial.) DE. 

niſi = 
\. SD 4 


I £ he 20th. of June, 1684. being'ut Sea where the Sun doth not ſet , I obſerve 
(at Midnight ) the Suns loweſt Meridian Altitude , and find it to be 8 De- 
. £665 40 4427tes 3. Thie height of: the Pole 15 required ? EMS 


wy Example... 


* "The diſtance of che Pole from the Equinotial g0Deg.-oo Min. 
The Suns Declination, Subtract . . , .- 23 I2 
The Cdr5p1. of the'Suns Declina. (or Poje diſtance) 66, _.. 48 North. 
To which add the Suns Meridian Alt. under the Pole 08* * 4o 
The height of the Pole Artick is the Latitude Iam in 75 28 


Int eAdvcr- 


"7 ——_.. 
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TAKE notice, that when you obſerve the Suns loweſt Altitude-(under 
; the Pole) it may be [Midnight i to thoſe who. dwells.ynder the Me- 
ridian, for which your Table of Declination is Calculated ; and therefore 
it is neceſſary to Corre& the Declination ſet down in the ſaid Table, be- 
cauſe of the 12 hours difference from Noon to Midnight, for it is certain 
that the Declination of the Sun at Midnight cannot be the ſame, being ir 
was Calculated but for Noon; fince then, the Sun hath increaſed or de- 
creaſed his Declination half a day more than your Table ſhews, you muſt 
needs Corrett it 3. but firſt, -you are to conſider how far you are to the 
Eaſt or Weſt of the Meridian, for which your Table is Calculated, and 
if the diſtance is conſiderable, (which you may know by the difference in 
Longitude) you ought to Correct the Declination according to the di- 
reCtions in page 265. and that not only for the propoſed day, but alſo 
for the day next before it. | 
Then for the 12 hours (from Noon to. Midnight) take the difference 
between the Declination of the propoſed day, and that of the day before, 
(by ſubtrafting one from another) and if the Declination increaſes, add 
half of that difference to the Declination of the day before the propoſed 
day; but if it decreaſes, ſubtraCt it from the ſame from the Declination 
thereof, and the remainder will be Corrected Declination, as by the 
following Example. 
S. Is this always to be obſerved ? 


T. Yes, when you will know the height of the Pole or Latitude, by 


the loweſt Meridian Altitude of the Sun ; except it be about a Fortnight 
after the Solſtice or 11th. of Fune, becauſe then the Sun moves ſo ſlowly 


in the Ecliptick, that his Declination changes but little in a day, and ſo in- 


12 hours cannot cauſe any errors worth taking notice of, no more than 
when you are only 20 or 30 Degrees to the Eaſt or Weſt, from the Me- 
ridian, for which the ſame Table was Calculated ; for ſo little difference 
requires no CorreCtion, chiefly when the Sun 1s near the Solſtice, and there- 
'fore will take no notice of it in this Example, ſuppoſing we are but 25 
Degrees diſtant from the Meridian of the Lizard. 


Example 2. 


The 19th. of July , 1684. 1 obſerve the Suns loweſt Meridian Altitude, and 
find it to be 10 Degrees 15 Minutes, the height of the Pole 1s required ? 


Since the Sans Declination is Calculated and ſet down in my Table but 
for Noon, which in theſe Parts happen, but when the Sun is South from 
my Zenith, and that notwithſtanding for all that, he is North from it 
at the time of my loweſt Obſervation, gone 1s the true time of Midnight 

(2) [100/ 
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to thoſe who dwells in a Paralel Sphere, or-where the Sun riſes and ſets, 
it followeth , that for to find the Sons Declination at that time, which 
i 12 hours before what is call'd Noon, IT thuſt look for the Declination 
of the 18th. and 19th. of July which is 18 Degrees 51 Minutes, and-18 
Degrees $7 Minutes, that I ſubtract one from another, and there comes 
for the difference 14 Minites, wh6ſe half (9 Minutes) Ifubtradt from the 
Dedliition of the 18th-of Fhly,-+8 Degrees Fl 'Minutes; '(fnrce'the Suns 

eprees 4 Mines , is the 


Declination decieales): ant the ranainder x8 L 
Declination at that'time. - {5 


See the Priitice. 


* Declindtion'of the 1 3th. /of July, 3 634. . . [18 Deg. Fr. Mid. 
Declination of the 19th. 18 35 
Difference un Declination .' .. . .00- = 
Half of that Difference -. . 


Decliration-of the 18th; of Fuly,/ 1684 . 1 
Half of the dMerence,, Sabtratt-', -. , ob. - 
Declinationof the 1 8xh-of Fuly, at Midnight 18, © - 144 North. 
Now that I know the Suns Declination, and his Towelt Atitide., It is 
eafie to know the height of the Pole, there being no mare todo than in 
the precedent Example; that is, to ſubtract this Dectination from. 90 
Degrees, and to add the remainder (which is.the.Complement of the'Suns 
Declination) to the Suns.loweſt Altitude, for theſe twoſums being added: 
together , will ſhew you the height. of the Pole required.. | 


Diſtance of the Equinodvial from the Pole . go Deg.. oo Min. 
The Declination , Subtract 0. 0. 44 


Complement-of the Suris Declitdtion- .. . 9T 16 
The Suns loweſt Meridian Altitude, add . ro- Ig 


The height of Ss |. - .- * 31 


Or Latitude I am in, out. of. which you. muſt allow for the: refraction 
3s before directed, : 


PROP, 


at " " [ cms 
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PROP.” XVII 


HAT Rule do you give me for the'Stars? ti 7 


How-to work your” Obſervation made at any Stars 
T. Fhevery fame that I gave you for the Sun, there he- 
ing no difference (but in the Declination) if the Star which 


that riſe anll ee” 
WW 
you obſerve at rifing : Therefore obſerve this General Rule. 


The Declination which is of cantrary,, Denomination, as for Example, 
which is South when you arein Latitude North, ox North-when.you are 
in Latitude South, is to -be ſubtrated from the Complement of the 
Meridian Altitade, or diſtance of the Star from your Zenith; but if the 
Declination is North, when you are in Latitude North, or South whey 
you are in Latitude South, you are to add it to the Complement of the 
Star Altitude, except you be between the Equinodtial and the Star... or 
the Stars Decliuation 1s greater then its diſtance from your Zenith, for 
then you muſt ſubtraCt the Complement of the Stars Altitude, or Zenith 
diſtange from the Declination of the ſame Star, and the remainder will 
be th diftanc of your Zenith from the EquinoCtial, which is your La- 

TILUEE. \ | l | | 


i 


Example 1. 


F7 4% 
OOO a 


Being at Sea in Latitude North, ] obſerve the Great Dog Sirius o# the Aſeri- Fo 
dian, and findit 48 Degrees 30 Minutes diſtant from my Zenith Souther ly, F 
aud his Declination is 16 Degrees 15 Minutes Sontherly : The Latitude 
is required ? LEY | | RY SE: | 


Te FOOTY Y'D ; ED CE. SIT? WS 
| Diſtance of the;Grege Dog from my Zenith,,43 Deg. 30 Min. 
Declination .Sopthy Subtra@t  . .. «4 o/'» 116, + :/ 15 


re Spiret _ - +; 


LatitdeNorth * 2 7" Fa TT 267 


Example 2. 

1 obſerve at Sea the Eagles Heart or the Meridian 2 and find it 40 Degrees 
25 Minutes diffant from my Zenith Southerly , and hi? Declination ss 8 
Degrees 5 Atinutes Northerly :\ The Latitude is required'?* © pan. 

Diſtance of the Eagles Heart from my Zenith 40 Deg. 25 Min. 

Declination North, add . . .-. . . o8 ' og | 

Fhe Latitude I amin , .. . 48 30 North. 
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f11 : Example Se © 

Being at Sea in Latitude North, I obſerve the Star Capella , ( on the Me-. 
ridin,) and find:it. 26, Degrees. 20 Ainuter diftent. from my. Zenith Nor- 
therly, and its Declination is 4,5 Degrees 38 Minutes Northerly: The La- 
titude. is required ?. = DEL I 9331 06-18 


Declination North: : ../; . - -- +: . ' 45 Deg. 33 Min. - 


Diſtance frommy. Zenith Northerly, Subtr. 26 20 


'The ſame may: be' underſtood of the Stars'you obſerve at- in Latitude 
South, foras'you' ſee it'is the very fame asto the Sun, except this, that you: 
eannot obſerve their Altitude by their ſhadow as to the Sun ;- but-in all the. 
reſt it is the ſame ; therefore look over for further inſtruction what hath. 
been ſaid of-rhe Sun, for Fknoy no difference but in the Name: 
ent 10 2019103110 I 53! ) t. | 
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SR —— © «7 
Zihw to find thi height- of the. Pole by the higheſt and loweſt 
Meridian. Altitude of' the Stars, (that doth not ſet) Whoſe 

_ Declination.or Polar diſtance is ſet down. in your Tables, 


*HAT muſt Fdo for to know the height of the Pole, by the. 

k/- higheſt Meridian Altitudeof a Star, (near it ? ) 

k Ny 6 [$yol-obRrvethe MeridianAltitudeof Star; when 
: + i£ is above Che Pole , whoſe Tight: you-would-know-, you. 

moſt only ſubtract the: Complement of that.Stars.Declination from its. 

( higheſt * Meridiar Altitude, and, the remainder is the. height of. the. 


wY 


Example 1.. 


fo e586 


SHOW Co Ws SEES EeL8] 6 Þ | Þ FA; on 
Gomplement of the Declination, or diſtance of the 14 28 
| - ; $jar-from the Pole., The. 
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+» The Meridian Altitude of the Star WE he iEg> 62 Deg. 12 Min. 


The Complement of its Declination, Subtratt 14 28 
"The height of the Pole or Latitude Lamin . 47 44 North. 
| Example 2. 


eAdmit that I obſerve the Cocks Foot (in the Croſters ) when it is 61 the Me-- 
ridian above the South Pole, and find its Altitude to be 59 Degrees 50 
Minutes, his Declination being then 61 Deyvrees 17 Adiames South.: The: 
Latitude. 1s required ? 
go Deg. oo Min. 


61 17 
Diſtance of the Star from the Pole . . . . 28 42 
The Meridian Altitude of the Star . .. - . 59: - 56: 
Diſtance of the Star from the Pole, Subtract . 28 43: 
The. height of the Pole. or Latitude . . . . 31 07 South: 


You are to take notice, that the Stars-which do not-ſet,, comes alſo» 
to the-Meridian under the Pole, and then their Altitude is the leaſt of all, , 
for. to know when a-Star draws near the Meridian under the Pole, take - 
a.Plummet (os Thread with Icead at: the end) and hold it fo, that it.cuzs - 
the North Star in the middle, and'if the Star you will abſerve begins to- 
draw near the Thread, it will not be far from the Meridian ; obſerve- 
* then its Altitude ſeveral times until you find it aſcend or riſe, for-the.leaſt- 
of all wil] be the Stars Meridian Altitude, to which if you add the Com- + 
plement of its Declination or Pole diſtance, you ſhall have the height of 
the Polc.. 

es for Exanple, . 


eAdmit that-T obfervethe upper of the two foremoſt Stars of the Square in the. 
Great Bear , when it is on the Meridian under the Pole.,. and find its dl-- 
titude to be g Degrees 10 Minutes, its Declination being then 63 Degrees - 
28 eMinutes North: The Latitude on. height of the Pole is required ?: 


- Diftance:of the Equinoctial from-the Pole . go'Deg. oo:Min. . 
Declination-of the Star, Subtraft , .-* .. . 63. 28 


Diſtance of the Star from the Pole. . . . . - 25 32. 


The Altitude of the Star : +»: + _+- +. On jm 
Diſtance from: the Pole, add. . . 26 32 


The height of the Pole; or Latitude lamin 35. 42 North... 
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Example 2. 


The Cocks Foot , whoſe Declination is 61 Degrees 17 Anutes Souther! L 
being on the e Meridian under the Pole. xo Degrees 40 eMinntes above | 6 
Horizon , the height of the Pole is required ? ' | 

| go Deg. oo Min, 

G1 I7 

Diſtance of the Star from the Pole . . 28 gz 

The Altitude of the Star, add .. . . 10 40 


cnn: =. 


Height of the South Pole or Latitude Iamin 39 23 


Suppoſing you have hollowed for the Refraction, as you were direCted 
page 87 of the Second Book. , 


PROP. XX. ; 
How to knew to find the beight of the Pole by the. Stars 


( that doth not ſet ) without their Declination er Polar 
Diftance. 4 


S. WS there no way to find the height of the Pole by the Stars, with- 
out their Declination or Pole diſtance ? | 
T. Yes, for if you obſerve the higheſt and loweſt Meridian 
Altitude of a Star that dath not ſet, and add them together, the 
half of the Sum will be the height of the Pole. 


Example. 


Admit that by ſome accident of a Sea-fire, Rats, or any other , you 
have loſt your Tables of. Declination, and yet-wauld find now (by the 
Stars) the height of the Pole ; you muft firſt obſerve the higheſt Meri- 
dian Altitude of a Star that doth not ſet, to which we'll Kppoſe thee 

_ clear of the Guards, whoſe Meridian Altitude above the Pole I find to 
be 62 Degrees 12 Minutes, then 12 hours after I obſerve again when 
the ſame Star is on the Meridian under the Pole, and find its loweſt 
Altitude to be 33 Degrees 16'Minutes., which:being added to its higheſt 
Altitude 62 Degrees 12 Minutes , comes 95 Degrees 28 Minutes, whoſe 
.half 47 Degrees 44 Minutes is the height of the North Pole, or Latitude 
my Ship Is 10. The 
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The ſame is to be underſtood of any other Star that-doth.not ſet, as. 
well in Latitude South, as in Latitude North. 

Þut take notice, that for to ſircceed in this Praftice, you muſt not alter 

ir Paralel *till both Obſervations are made, for if you ſhould ſail by 
any other Rontb than Eaft or Weſt, it maſt. needs. cauſe ſome error , 
which will be Ib tnach the greater the forther you are (from the Parale! of 
your firſt Qbſervation) when you obſerve the loweſt Altitude of the Star. 


aaa - 


PROP. XXI. 


| —— 


Of the North ( or Pole ) Star, with a Table of its Diftance 
from the Pole Artick , for the four chief Points of the 
Compaſs the Guards are npan , with the Way to know when: 
the Guards are on each Point of the Compaſs named 1nthe 
{aid Table. 
S. HY do you call it North (or Pole) Star ? 
\ A / _ T. Becauſe it is the neareſaſgar to the North Pole. 
S. Is it not on the very PolE1t ſelf ? 
T. No, for it is 2 Degrees 22-Minutes- diſtant fron it ,. 
Ind hath been #*t a preater diſtance, however it will be nearer and nearer 
Till the Year 21009.. when it will be Ieſs-than 30 Minutes diſtant from: the: 
Pote , but then after that will-move further and further from it, fo that 
in the Year 12700. if the: World laſt ſo long, it will.be 4.$-Degrees: 
diſtant fromthe ſaid Pole, by which you may underſtand that it i. the 
Pole Star, but by chance; ſince it is bnt by its own proper. motion from: 
Weſt tro Eaſt (as the Zodiack moves) that it comes to be ſo near.it.only 
for a time. or : | 
S. Haththe Pole Star any motion from Eaft to Welt,as other Stars-have? 
'T. Yes, but not ſoſwift, for as the Circle that it deſcribes-about the: 
Pole 1s very little, it moves more:ſlowly to finiſh it in 24-hours, (as all 
the other Stars do theirs) from whence it followeth however, that. it. will: 
'be ſome'titme above the Pole, and ſometime under it. 
S. By what do-they commonly know, when the North Star: is above. 
or under the. Pole, or even with it? | 
T. Tt-is comifidtily kriown by. the Point of: the-Compaſs,; that: thi 
brighteſt of the Guards is-upon ( in reſpeCt of the North Star )-. but. 1: 
cannot recommend-it to you, becauſe of the Excentricite. of the North 


Star, which although Corrected, 1s not without errors, andtherefore L 


ſhall give you only a Table for the four chief Rumbs , not only. becauſe: 
then yn cannot. miſtake in judging which of them. the. Guards are upon.,. 
but becauſe you may trult to it ,. being more juſt or exact than for. any. 


other Rumb the Table could be Calculated for.. | i: 
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A Table ſheweng the Declination oy diſtance of the North Star above 
' or beneath the Pole, upon the four chief (or Cardinal) Points f 
the Compaſs the Guards are upon , being what muſt be added or ſu 

traded from its Altitude for to have the height of the Pole, « 


D. M: 
North Subtract | 2 +4 FEES the Pole Star Altitude, 


Eaſt add 1 10 | To the Pole Star Altitude. 


South add - 2 4 | To your Obſervation at the 
| 1 North Star. | 
Welt Subtra&t - | r.- 10 | From the Pole Star Altitude , 
| E 1 and the remainder will be 
| the height of the Pole, or 
| Latitude you are In. 


, 


l[_ 


When the bri ghteſt of the Guards is 


——_—— 


S. How ſhall I know what Point of the Compaſs the Guards are upon? 
| T. For to know which of theſe four Points of the Compaſs the Guards 
are upon (from the North Star ) imagin a Line drawn from your Zenith 
through the Pole Star to the Horizon , and that ſhall be a Line of North 
and South , by which you ſhall know when the Guards are North or 
South, for when you ſhall perceive the brighteſt of the Guards exaCtly 
on that Line under the Pole Star, (that 1s to ſay, Perpendicularly under 
it ) you may conclude that the Guards are North, but when the brighteſt 
of the Guards is on the ſame Line Perpendicularly above the Pole Star, 
then are the Guards South; as for the other two Points (ſet down in 
the Table) imagin likewiſe a Line of Eaſt and Weſt drawn Parallel 
to the Horizon through the Pole Star (that is, Croſs or at Right Angles 
upon the Line of North and South) and when you ſee the brighteſt of the 
Guards on that Line with the Pole Star, and to the Right-hand , you 
may be ſure that the Guards are Eaſt or elſe Weſt, if it be on the other 
ſide of the Pole Star to your Left-hand, and then is the beſt time to 
make your Obſervation at the Pole Star, that is, when the Guard are 
elther Eaſt or Welt. | 
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PROP. XXII. 


How to find the beight of the Pole ( Artick ) by the 
| North Star , and the Guards. 


S. HAT muſt I do to find the height of the Pole by the 
\ A / North Star ? 


T. You muſt ſtay 'till the brighteſt of the Guards be 

exaCtly upon one of the Points of the Compaſs ſet down 

in your Table, (that is to ſay, either Eaſt, Weſt, North or South, from 

the Pole Star) for that is the beſt time to obſerve the Altitude of the 

North Star, to which if you add or ſubtra&t what your Table ſheweth, 

you ſhall have the height of the Pole, as you will better underſtand 
by the following Example. 


Example 1. 


eAdmit that I obſerve the Altitude of the-North Star , and findit to be 42 
Degrees 20. e Minutes above the Horizon, the Guards being then Eaſt from 
it: The height of the Pole us required ? 


Firſt, I ſet down the obſerved Altitude of the North Star 42 Degrees 

20 Minates, to which I add what my Table ſheweth, that the North 

Star is under the Pole 1 Degree 1o Minutes, and the ſum 43 Degrees 30 
\ Minutes, Is the height of the Pole. | 


Altitude of the North Star 42 Deg. 20 Min. 


The brighteſt of the Guards is Eaſt, add I 10 
Height of the North Pole or Latitude Iam in 43 39 
Example 2. 


Admit that I obſerve the North Star , and find its Altitude to be 4.7 De- 
grees 14 Minutes, when the brighteſt of the Guards is North from it : 
The height of the Pole is required ? | ; 


Altitude 
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Altitnde of the: North Star . . . . - 47 Deg. 14 Min, 
The brighteſt of the Guards is North, Subtr. 02 04 


Height of the North Pole . . 45 10 


Take notice, That the Guards are Eaſt or Weſt, when you. find that 
the-brighteſt of them ts- neither higher nor lower than the North Star, 
which you may eaſily. diſcover with your Croſs-ſtaff or Quadrant, as 
ſpon as you. have obſerved the Altitude of the North Ster.. 
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A Voyage intended by Gods aſſiſtance from the Lizard m the 
Latitude 50 Deg. oo Min. North, and Longitude ( from 
the Pike of Teveriff) 12 Deg.z7 Min. to theIfland of Bar. 
badoes, in the Lat. 13 Deg. 1 2 Min. North, Longitude 319 
Deg.40 Min. the difference of Longitude between the Lizard 
and the Barbadoes is 52 Deg. 57 Min. 


Anno 1684. 


Courſes. |Winds. | Aarchthe 26th. being Wedneſd 

t Noon, we ſaw the Lizard Poin 
SWhbS |N bear NbE about 5 Leagues of us, w 
had a freſh Gale and fair weather 
and were in Company of a Dutch 
Ship bound for Gemova , th 
Courſe I make to be SWbS, th 
diſtance 142 Miles, the difference of 
[Latitude 118 Min. and the difference 
of Longitude or Meridian diſtance] 
79 Min. W. | 
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Latitude departed . .49* 45' 
| Difference of Latitude z 58 


PEEL: Lat.by Dead Reckoning 47 47 N. 
Whichbeing doubl'dcoms  ., - 29 of Merch 
1 4.2 Afil.run in 2 4 hours | 
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: HK| F. | Courſes: | Winds. | arch the 27th. being Thurſaay| 

14250 p --- was fair weather, and ſmooth water. 
SWbs jv. the wind deſcreaſing by degrees' tal 
{ix a Cleck ; we ſaw a fail on om 
'Larboafd quartex. "The true Courſe 
'] make to | be SW S 3* 15' Sly, the 
Giſtance*+42 Miles, the difference 
of Laticude 97 Min. and the Meri- 
dian diltance 57 Min. W. | 
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FW bS3 50 WbN : Zenith diſtance . . 38* 43' 


, CIRchnation® © 7+ 17 
. | © Lat.by Obſervation 46 coN. 
DEE the 23th of March. 


Doubled, comes 11 3 
Miles THR. 
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Courſes. | Winds. | earch the 28th. on Friday the 
; Wind very ſcant and bad weather 
SSW:Sly |W 'a great. Sea coming from the Sourh 
|Weſt. The true Courſe I judge to 
be Sb E 4* Ely, the ditftance 58 
Miles, the difference of Latitude 


| 56 Min. ard the Meridian diſtance 
SSEify | SW |. Min E. - 
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Laviealle  . . -. 46? oo' 
Difference in Lat. . 00 56 


SE Ely 
Lat. by Reckoning . 45 a 
the 29th. of March. 


0000000000Þ0| 


Doubled , comes 66 
Miles run. 
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H. as its bibs Courſes, badcama Grnogrromn 29th. being _ 
24 4] © ſo |SWaWh| SSE Gale ws bd 22s. Twas 
4 ». #9 St þ Courſe I make to be SW 2* Why, 
- WT he diſtance 93 Miles, the difference 
= 10 of Latitude 63 Min. and the Meri- 

© hd th, dl og | dian diſtance 68 Min. | | 
12] 3] I | O 
+ , ; . Latitnde . - . 45% 04 

Þ- hs <7 SWhS*Wh S&bs Difference in Lat. o: 03 : 
g 4 ojof | Lat. by Reckoning 44 - c1N.þ 
rol 3] 1 {ol the 3oth. of March... q 
12] 31 © O 

1.2 us 1 | © Doubled , comes 93 

- Miles run. — 

G , | ©/<.- _ : N ; # ade GAIA 1 
9K. HK] F.| Conrſes. | Winds.| 5 the 30th. on Sunday was| 
96 P09 fair weather and ſmooth water, the|- 

l al x d : | Ih. 
Þ I , 5 as hots wr being Eb NV, the'Dwch Ship. 

By $4 . left us. The trae Courſe I judge 

al 4 © : to be SWhS, the diſtance 101] 

©, if x | Miles, the difference cf Latitude g4| 
"I MY © Min. and the Meridien diſtance g 6: 
2H 4 1k Min. | ” 
2} 4 ©] © ; | 
4 ; hs : Zenith diſtance. . 34” 16' 
Joo Declination 5. os. 24 
oalrho Lat. byObſervation42 40 N. 
12] 4o|9 the 3 ith. of arc... 
LE Sola 
i2/5ol 1 | o |Doubled, comes 101 

Alles run. 
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Courſes. | Winds. e March 31th. on Monday little| 


OQODODOOOOOOoOoao oa 


TS Winds, fair weather, and ſmooth} 
SW bs JO water, at five ig the Morning weout 
with our Top-gallant-ſails and Stay- 
ſails. The true Courſe I make tobe 
SW bS, the diſtance 58 Miles, the 
difference of Latitude 65 Min. and 
the Meridian diſtance 43 Min. 


71 


Zenith diſtance . 32* 39' 
Declination . . 08 46 


Lat.byObſervation 41 25 N. 
the firſt of April. | 


Doubled., comes 78 
Miles run. . 
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Courſes. | Winds. eApril the iſt. on Tweſday a freſh 
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Nb jp |oale, fair weather, and ſmooth wa- 
ter. The trae Courſe I make to be 
SW 3* i5'Whiy, the diſtance 111 
Miles, the difference of Latitude 74 
IMin. and the Meridian diſtance 83 
Min, | . 


SWbsS 


LES . . - g27* 32 
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2 3 ©. W : Wiy, the diſtance 92 Miles, thef 
3 0 mY an CN difference of Latitude 43 Min. ac 
dion ' the Meridian diſtance = Min. 
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6] 3] 1 |] © Lat. by Obſervat.' 12 58N. 
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_ April the 25th. on Friday a little 
ind, fair weather, and ſmooth 
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88 Min. | 


Declination . , 16* 51 
Zenith diſtance O3 44 
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eApril.the 28th. þn Monday very 
littleWind,fair weather;and ſmooth 
water. The true Courſe I make to 
be W, the diſtance 41 Miles, the 
difference in Latitude oo Min. and 
the Neridian diſtance 41 Min. 
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ds. | wir | the 29th. on Tueſday little 


Wind, fair weather, and ſmooth 
water about - Clock we ſaw the 


 HIfland Barbadoes bear Weſt about 


Leagues of us. The true Courſe 
is W, the diſtance 67 Miles , the 
difference of Latitude oo Min. and! 
the Meridian diltance 657 Min, 


Latitude arrived . 13* 12'N. 


April the 3oth. about 10 a Clock 
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ru. in 20 bours. 


Doubled,, comes 67 4. 
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we came to anAnchor !n the Harbor. 
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Book IV. 


NAV1GATION. 


The TOURNAL to the former LOG. BOOK, - 
for a Voyage intended by Gods aſſiſtance for ihe Iſland of 


Barbadoes, in the Ship The Prophet Daniel of Great 
Yarmouth. Anno 1684, 
M "7D Lat. by < Cor ect, _ S$94- Eaft- tr iLate bi] Eaſt | Weſt 
od obſer. © bs Wes; v2 | thing. | | tag. Ss {k chm Lo, = be 
Days. {D. M. Corre fe Or " VY = MGM ;M or © Mir MD. M. ord) Vier M 
Mar. "3 D in mor the I) | I n 2149.45 
26 #; 12,274 | | 
27 SWH6$s I 42 118 7947-47 I lIl9 
28 [46.00;S Wh) 3? 15/Shl 112 97 57.46.10 84 
Correction by Obſerva. 10 6{46.00 08 
29 Sb E4" Ely | 56 \ 56] 15 [45-04] 22 
| 30 SW 2*Wiy 93 / 63 68144.0; JE 95} 
31 42. «40'S Wb 5 S IOI B84 $6142.37 771: 
April | 
1 [41.25SWhsS 78 65 4 314-1 432 59 
= es” "OD II = 74 $3140.18 110 
3 [rw Sly 102 76 ___ | $6139.00] 85 
j 4 36. 36.495 b E 6* Ely 118 $1 37- 3X 37.97] 45 | 
Correttion by Obſerva. 18 936.45 11 
$3 SW bS2*30'WIy 84 68 $0135.41 62 
6 24.33]S W 2* Sly 88 65 60134.36 74| 
33.288 W 86 -. G1 61133435 74 
8 }31.52 W I12 93 03122.02 110}. 
9 31.08|S W 69 | 40 4<(31.12 58 
10 SW 153 1 OS 108[29.25 125 
11 j27.28Þ W 138 oe 9812.7.47 I1z 
"2 | SWhbW 143 | 76 | 1 1c]:6.2+ 1 321 
I 3 25.06] W b W 7 Why, 1.4.9 ; *e | 13:125.18] » | 146 
14 [23.37] WiWiy Leze | S <| 10112 3.55 112} 
Correttion by Obſerva, 16 _ 2502 3.57 24 
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Ee a a RAC RL 
Days.| D. M. Corrected, M. or NM or MJM.orM[M orM MorMD. M.;M or M M or 
April|2.3.37| Bronght from the other ſide SE, 123437 67 1677 
5 SW bW;Wiy $7 41 77122.56] $4 
16 [21.2a]S W=Why 138 88 | 1071.28] | 116 
17 SW bW = Why 125 59 | 1020.29 1118 
1 18 [19.21][SW Wy 96 GI 7419.28] w__ 
| 19 SW b W 1152 84 126118.04 133 
20 SW bW5Whiy 142 67 | 34 125}16.57 | 131 
21 [15.545 W, Why 90 = | $7 - 79,16.00 72 
22 SW bW 128 7I | 1061]14.49 "TS 
23 [13.59SW bW = Wiy 92 | 43 8111 4.06 $2 
; 24 13.13[SW bW= Why 89 42 7813.24 82 
| Correftion by Oferva. I1 17113.13 I7 
25 5 W + Sly I36 T3 1 35}1 3.00 I 32 
26. [1 3.07]V + Nly '88 _ 8811 3.09 92 
27 [13.18/V 2 Nly 134 | 13 | I33[1 3.22 | 131 
28 13.12 2 Sly  B4 8 8413.14. 81 
29 r3.12/ 41 41113.14 41 
30 13.120 67 6713.12 | 67 
Total — 3246 Min, 
60) 3179 (52 Subtract Eaſt Longit.—_ 67 
59 | Remaineth 3179 Min. 
Which being divided by 60, comes 52 Degrees 159 Minutes, the 
whole difference of Longitude Weſterly. 


Nore, That in the Uſe of the Traverſe Table I negle& the parts of 
a Mile when they @re under.50; but when they are above go, 1 add 8 
Minute for it. 
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Boox IV. NAYIGATION. 


THE 


EXPLANATION 


ſaile 


OF THE 


JOURNAL. 


N this JOURNAL there are Eleven CaJumns, the firſt contains; 


the Month and Days of is ;. the ſecond the Latitude by Qbſervation ; 
the third the Courſe.Corrected by the allowance'for Lee-way.,. or for 


. the Variation of the Compals if there be any ; the fourth the diſtance: 


d; the fifth, fixth., ſeventh and eighth, the Northing, Southing , 


Faſting and Weſting , being the difference of Latitude and, departure. of 
the ſeveral Courſes and Diſtances ; the ninth the Latitude by Dead: 
Reckonivg); the. tenth the Eaſt Longitude ; the eleventh the Weſt Lone: 
gitude:. 


Here I recommend to all that will keepa good account of their Reckon-- 
ing ,- that they keep a particular account of that which they take off the 


Log- 


Board every day at Noon, as in-the precedent Book, commonly. calFd: 


2 Log-Bock, Now the. manner of. proceeding in this Journal, by the 


help 


of the Table of: Latitude and Departure is very facile,. as follows. 


the 26th. of arch at Noon, 1. find the Lizard to. bear. Nb E,. and to- 
be diſtant about 5 Leagues 15 Miles, or 15 Minutes ; therefore | am to. 
the Southward of the Lizard 15, Minutes, which 15 Minutes I place in. 
the South. Column, and that makes my Latitude. 4g, Degrees 45; 
Minutes. 


The 27th. Days my Courſe is SWbS, and thediſtance 142 Min. to find: 
the difference. of Latitude and Departure by the Traverſe Table accor-- 


ding 


to Problem 1. The difference of Latitude. is 118. Minutes, and: 


the DeparLure 79, becauſe the Courſe is South Welterly I.place the 


difference of Latitude in the Sauth Column ,. and my Departure in the- 
Weſt Column 1 18 Minutes, or 1. Degree. 58 Minutes SubtraCted from: 
49 Degrecs 45, Minutes, giveth the Latitude. 47 Degrees: 47 Minutes. 


How: 
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Correct. 
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n| thing. | thing. 
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SW- Why 
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Correftion by Oferva. 
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78 
17 


I 3.24 
13.13 


WV Sly 


I 35 


I 3.00 


. [1 3.07 


IV + Nly 


88 


13.09 


13.18 


W3 Nly 


133 


I 3.22 


13.12 


+ Sly 


8411 3.14. 
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[3.12 


67j1 3.12 
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60) 3179 (52 


59 


Total - 
Subtract Eaſt Longit.—_ 67 


Remaineth - 


Which being divided by 60, comes 52 Degrees 159 Minutes , the 
whole difference of Longitude Weſterly. 


"WY 


3246 Min. 


3179 Min. 


KL 


Note, That in the Uſe of the Traverſe Table I negle& the parts of 
a Mile when they are under. 50; but when they are above go, I add a 
Minute for it. 
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THE 


EXPLANATION 


OF THE 


JOURNAL. 


N this JOURNAL there are Eleven Cqjumns, the firſt contains; 

the Month and Days of it ;. the ſecond the Latitude by Qbſervation 

the third the Courſe.Corrected by the allowancefor Lee-way.,. or for 

- the Variation of the Compals if there be any ;_ the fourth the diſtance: 
failed; the fifth, tixth., ſeventh and eighth, the Northing, Southing , 


- Faſting and Weſting , being the difference of Latitude and: departure. of 


the ſeveral Courſes and Diſtances ; the ninth the Latitude by Dead 
Reckoning the tenth the. Eaſt Longitude ; the eleventh the Weſt Lone. 
gitude:. 


Here I recommend to all that will keepa good account of their Reckon-- 
ing ,- that they keep a particular account of that which they take off the 
Eog- Board every day at Noon, as inthe precedent Book, commonly. calFd: 
2a Log-Bock, Now the manner of. proceeding in this Joxrnal, by the 
help of the Table of: Latitude and Departure is very facile. as follows. 
the 26th. of arch at Noon, 1. find the Lizard to bear. NbE,. and to- 
be diſtant about 5 Leagues 15 Miles, or 15 Minutes ; therefore | am to. 
the Southward of the Lizard 15, Minutes, which 15 Minutes I place in. 
the South. Column, and that makes my Latitude. 4g, Degrees 45; 
Minutes. | 


The 275th. Days. my. Courſe is SH bS, and the diſtance r 4.2 Min. to find: 
the difference. of Latitude and Departure: by the Traverſe Table accor-- 
ding to Problem 1. The difference of Latitude. is 18. Minutes, , and: 


\ the Departure 7y, becauſe the Courſe is South Welterly I. place the 


difference of Latitude in the South Column ,. and my Departure in the- 
Weſt Column 1 18 Minutes, or 1 Degree. 58 Minutes Subtracted from: 


49 Degrecs 45 Minutes, giveth the Latitude. 47 Degrees: 47 _—_— | 
ow: 


—- 


The Explanation of the Fonrnal in Book IY, 


How to find the difference of Longitude. 


ht find the difference of Longitude, in the two laſt Columns you 
have both Latitudes 47 Degrees 47 Minutes, and 49 Degrees 45 
Minntes, the preſent Latitude and the Latitude of the day before, and the 
nog is &#WbsS, by which you may find the difference of Longitude, 
ſaying : 


eAs Radius , 

to the Meridional difference of Latitude ; 
So is the Tangent of the Courſe, 

fo the difference of Longitude. 


This Queſtion bekeg wrought by the Logarithms , you will find the 
difference of Longitude 119 Minutes, which place in the Weſt Column, 
-becauſe your Courſe is Welterly, , 


. 

The 28th. day is wrought after the manrer of the 25th. having 
the Courſe and Diſtance given, to find the difference of Latitude , 
Departure, -and difference of Longitude, as was ſhewed before; this 
queſtion may alſo be wrought with eaſe by the S77ical Quadrant , which 
. may ſerve in this caſe. | ; 


How to Corre@ your Reckoning by Obſervation of the 
Latitude. 


O®\ the 23th, of earch by good Obſervation, I find my Latitude 
. to be 465 Degrees, whereas by my Reckoning I ſhould be in the 
Latitude 46 Degrees 10 Minntes, ſo that the difference is 10 Minutes 
more Southerly : Therefore to Correct my Latitude, I place 10 Minutes 
in the South Column, which ſubtrafted from 46 Degrees to Minutes, 
makes my: Latitnde by Reckoning to agree with the Obſervation. To 
Corrett your Departure you muſt conſider , whether the fault may be 
imputed to your Courſe, or to your Diſtance; if your Courſe is well 
Steered, and you find no Current , nor any Variation of the Compaſs, 
then your Diſtance 1s faulty ; but if you cannot truft to the Courſe 
Steered, then your beſt way is to Correct your Latitude only, not med- 
ling with your Departure ; if there be a Current, and you know which 
way the Current ſets, and how faſt, then find the Difference, Latitude, 
and Departure of the Current , and add or ſubtract that Latitude and 
Departure to or from the Ships Difference, Latirade, and Departure, 
according as the Current doth farther or hinder your Ship in ber _— 

| ut 
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but if-you only by ſome propable reaſon conjefture there is a Current, 
then give what allowance you think meet in Difference, Latitude, and 
Departure, and ſee if that will reform your Reckoning in your Lati- 
tude, if ſo, you have gueſled well; but if it will not, it's to be ſappoſed 
that you are miſtaken in your conjefture, or that there is ſome other 
cauſe of this error in your Reckoning. 


If the Compaſs varies (as moſt commonly it doth) then finding what 
the Variation is, and which way it is, you mult allow it in the Ships 
Courſe; butif you cannot impute the error to any of theſe, then (as 
I faid before) the Diſtance is faulty, and this is that which uſually makes 
the Difference between the Latitude obſerved, and the Latitude by your 
Reckoning and this I take to be the Cauſe of the error this 28th. day of 
Aarch, and generally in this Reckoning. | 


Now to Correct your Departure and Difference of Longitude, you 
muſt add up the North, South, Eaſt and Weſt Columns, from the day 
that you Correct, to the beginning of your Fexrnal Tables ; if it be the firſt 
Correction you have made, or from the day of CorreCftion to the laſt 
Correction, if it be the ſecond, third or fourth Corre&ion , &c. then 
ſabtraCt the ſams of the North and South Columns from each other, and 
likewiſe from the Eaft and Weſt, and ſay by the Rule of Pro- 
portion: 


As the Difference of the North and South @olumns, 
t0 the Difference of the Eaſt and Weſt Columns ; | 

So is the Diff. between the Latitudes by Obſervation and Reckoning , 
zo the Difference in Departure ,and for the Diff. of Longitude, 


As the Diff. between the Latitudes by Obſervation and Reckoning, 
70 the Meridional Difference for thoſe two Latitudes ; 

So is the Difference in the Departure , 
:0 the Difference in the Longitude, 


Example. 


The 28th. day you will find the ſum of the North Column oo, the 
ſam of the South Column (leaving out. 10 Minutes the error) 230 Min, 
and therefore their Difference is 230 Minutes, the ſum of the Eat 
Column is oo Minutes, of the Weſt Column 138 Minutes, and their 
Difference 138 Minutes, then the Operation by the Logarithm will bey 


Si As 


The Explanation of the Fournal. * 


Boox VI 


Co. Ar. 


A: the Diff.of the North and South Columns 230 Air. Logar.7.63827 
:0 the Diff. of the Eaſt and Welt Columns 133 241m. Logar.2.13987 
10 An. Logar.1.co000 


So iS the Diff. between the two Latitudes 


zo the Diff. in the Departure 


6 


LE 


——r'74 


Place this 6 Minutes in the Weſt Column, becauſe the ſum of the 
Weſt Column exceeds the ſum of the Eaſt Column. 


The Operation for the Difference in the Longitude, 


The two Latitudes are 46 Degrees 10 Minutes, and 46 Degrees co 
Minutes, by which inthe Table of Meridional Parts, you will find the 
\{eridional Difference of Latitude 8 Minutes. 


Therefore , 


£: the Dif. between the two Latitudes 10 Min. 
'0 the Meridional Diff. of thoſe Lat. 14 47. 
20 is the Diff. in the Departure 


to the Diff. in the Longitude 


6 Mtn. 


8 


Co. Ar, 


Logar. 9.00000 


T.14612 
0.77815 


r0.92427 


| This 8 Minutes is placed in the Weſt Column, becauſe the Depar- 
ture 1s Weſterly. | 


After 


the ſame manner are the Corrections made in this Fournal, upon 
the 4th. -14th. and 24th. cf April, the error being ſuppoſed to be in 
the Conputation of the Diſtance. 


If your Ship ſail ſeveral Courſes. in 24 hours, you muſt find your 
Difference, Latitude, and Departure, by working a Traverſe according 
th Problem inthe uſe of the Table of Latitude, and Departure; your 
Difference of Latitude, will give you what Latitude the-Ship is in, then 
have you two Latirudes, , viz, the Latitude the Ship was in the day be- 
fore at Noon, and the Latitude the Ship is now 1n, by which you may 
fnd the Meridional. Difference of Eatitude, By. the Table of Meridional 


Parrts.. 


— 


Then 


_. | 
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Then fos your Difference of Longitude, ſay , 


As the Diff. of Latitude found by the Traverſe, 
to the Diff. of Latitude in Meridional Parts; 
So is the Departure found by the Traverſe , 
to the Diff, of Longitude for that Traverſe. 


To find the whole Difference of Longitude of the two Parts between 
which you make your Voyage: Add up the Columns of Eaſt and Weſt 
Longitude , and ſubtraCt the one from the other, the Remainder reduced 
into Degrees and Minutes , is the Difference of Longitude ſought. In 
this Journal the Difference of Eaſt and Weſt Columns of Longirnde iS 
3179 Minutes , which reduced into Degrees and Minutes, makes 52 
Degrees 59 Minutes, the Difference of Longitude between the Zizard 
and Barbadoes. 


The End. of the Fourth Book. 
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Tables Uſeful in Navigation. 


T: N the firſt. place I ſhall inſert a Table readily fhewing the Ds- 
mizical or Sunday Letter for ever, which I have Tranſcribed 
out of that extraordinary uſeful Book entituled , Yade-ecum, 
or the Neceſſary Companion, containing : 1. Sir Samuel Morland's 

Perpetual Almanack. (Of which this Table is part.) - 2. A 
| Computation of Years. 3. Directions for Gardening. 4. Re- 
duCtion of Wetghts, Meaſures and Coins. 5. Any Number of Farthings, 

Half-pence, Pence,, and Shillings, ready caſt up. 6.. Intereſt and Rebate 

of Money, the forbearance, diſcount and purchaſe of Annuities. - With 

ſeveral other very uſeful things. ; « 
This Table will make the following Tables of Months (fo far as they 
reſpect the Day of the Week or Month for any Year paſt, preſent, or to 
come ) perpetual. ': Alſo by this Table you may know the Leap-years 
for ever. | | = DIY SAP ; 
S. How ſhall I know by this Table what the Sunday Letter will be for 
the Year 1686 ? | 0. 1 7 
T. That you may throughly underſtand how to find the Sunday Letter 
for that Yearor any other , take notice , That if you would know the 

Dominical Letter , for any Year, whoſe Number is Hundreds, you muſt 

look for that Number in the Top of the Table, and either over or 
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"TABLES Uſeful in Book V. 


7 TABLE ſrewing the Dominical Letter from the firft Tear of Our 
Lord to the Year 3400, and may be continued for ever. 
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ATION. 


next under the Hutidreds in each Column, you have two Letters , for - 


the Dominical Letters , thoſe Years bring all Leap-years, the firſt Letter 
ſerving, only for Fanuary and February , but the latter , the reſt of the 
Year, as the Dominical Letters for 700, 1400, &c. are DC; for 100, 


800, &c. ED. 


If you would know the Dominical Letter for any Year 


under 100, then you muſt ſeek the Number in the Columns on the left 
hand of the Table, and in the firſt Column of Dominical Letters, and right 
againſt the Number ſought, you have the proper- Dominical Letter or 


Letters, as for the Years 23, 56,. 84, ( Leap-years) you have DC; 
for 1, 29, 57, 85, (firſt Year after Leap-years) B, &c. Burt if you | 


would know the Dominical Letter of a Years whoſg Number conſiſts of 
Hundreds and Parts, as your Queſtion for 1686 does, then you muſt ſeek 
the Hundreds in the Top and the Parts in the ſide, and underneath the 


Hundreds and againſt the Parts is the Dominical Letter, as under 1600" 


and againſt 86, you have C, which is the Dominical Letter for 1686, and 
is the ſecond after Leap-yezr. 
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Next follows Twelve Tables for the Twelve Months in the Year, 
ſhewing the Days in each Month , the fixed Feaſts and remarkable Days 
$-- and Things, the Southing of the Stars at Midnight', the Suns true 


Place in -the Ecliptick , and his Declination newly Calculated for the 
Years 1684, 1635 , 1686, 1687. 
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Bi * The Month of e HAKCH hath XXXI Days. 
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3[D[Þ Riſes at 6. Sets az:6.fo1 ogloo þ7jz==, 53 1Son;2 5hex. -2.5]S0n.1c 
4ſE pee, Us jira Of o8!00 50P1I 5 OL 241090 33 
5" Eb 6j them (whereof 4 Meno : - £ 
SEE lore) and-about 1000 Prifoners. 23 09101 1402 j31 _—_ 3 a6all 2, 
j 6] G[43; 1666. The Duke of Glo- yg 37/03.50 03 2201 2c 
17) 7: 1643. Auburn Fight. Ne ®., W640 TN. 163 pe + 44 
1 8] Bl: 8.1666. Capt. De Roch ardj©& 0402. 24/05 44 25 2002 07 
191 C|z French Ship of 54. BraſsP7 04592 48106 47 O06 19102 30 
D]5uns taker. 28. 03!a3 '11107 07 1802 
"I=| 23. 1642. Wocefter Fight, RL aff L797 : M4 
E [St. Patthewy.. fog 02/03 3903 46 08 17103 18 
22] F [Pole-ſtar. [O ©1103 F029 45 Og 16103 41 
23] &[25+.1658. Queen Conſort Born.ſlI 00,04 21510 44: 10 1604 04 
24] 4 vows 9 _ we rea Bl oa eas 4411, 44 [1 154 20 
> f XECU COW- 4 ' 
25f zrdty loſing the Saphire Frigor. hou ED = #8 oe + 1496. 51 
26] C|Southermoſt in Andro-r3 5905 31113 42 13 1405 14 
27] Djmeda's Girdle. i 4 58 þ 54114 42 14. 1305 37 
28 E 30. 1669. The St. Michael offi 5 5:7]©6 17 15 41 5 12106 OO 
2c| F |Pichaclmas ors. Bichael|16 57/06. 40116 41 16 1206 23 
3C]Slroo Guns Launched as Portſ17 561271 03 17 408 [7 T1J06 46 
j- |- Jmouth.. ] TRIES 7 | 
| September, |. 16S5; TL TIG87. ; | 1690. | 
Changes of the y| D. H. 41D: H. M. D: H. M. D, H. 2M. 
New Moon 17 .21 5307. Q5 5326 OO 209 22, 00..32 
Firſ* Quarter [24 14 57]14 13 15]4 06 o2þ 712021 I2 
iFull Moon oO2 o8 3921 06 46110 21 3ofſz o8 .,01 -'42 
iEaft Quarter {10 09 35128 02 3217 21 16k 3015, 03 08 
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The Month of OCTOBER hath XXX Dajo? 


Feſjtivals,remarkgble Days 


Leap-year. | 


Fir ſt-year. | 


$ econd-year, 


ind T hings, Southing of the 


D) Pla.oDec. 


5 Pla. 


© Dec. 


Stars at Miamght, ana 
Suns K1ſing and Setting. 


*'sAvp *u0g1/ 
|*s wp Yah 


D. M:D. AD. 2. 


D. M. 


4 btrd-year. 


2 Pla.ſo Dec. 
D. MD. 2M. 


© Pla.'.ODec. : 


D. MD. 24. 


2.1662. Capt. Mins took Saint 
if £0, with the Caſtle and Block: 
houſes, and ſix Ships. - ; 
2. 1662, Cuba attack'd by the2© 
Englith frem Jamaica , the2l 5 


Spaniards routed , and ſone2.2 55.08 


39 
20 3 
'21 3 
38 


40 


South. 
O7 20 
O7 « 
OS 
O8 
oO8 


South. 
O07 .FF 
v7 31 
O08. 00 
2408 
2.4408 


18: 1107 


20 10,07 
21 1008 
22 Og'o8 


"2 South. 


[9 1007 


O9 
32 
54 
17 


Towns deſtroyed, 
}. 1656, The Thames ebb 42 3 
1nd flow'd twicein 2 Hours. 
5. 1662. Sir John Lawſon "25 
[concluded a Peace with Argiers.| 

9. 1666, War declar'd again 29 
Denmark. 127 54 


24 54,09 


O09 
O09 
OH 
10 
10 


- 24109 


O9 
O9 
10 
10 


23 - 09109 
24 Oglog 
25 Ccglog 
26 10 


15v COA os th. 
OQW>OT]| MUADOAGK>m 


South foot of Andromeda'2$ 54 
© Riſes at 7, Sets at 5. 29 531 
13. 1633. Fs. preſent Majelt; m, JZ 
K, JAMES the Second, Born.'0, 53 


15- 1631. Earl of Derby be-02 53 


[I 


1 07 
IT 
[TI 
I2 
[2 


beaded. 
03 54 


404 54 
St. Luke, O5 54 


23- 1641. Iriſh Rebellion. And 29 54 
Edgehill Paitel, 1642. AndO7 54 


I2 
13 
13 
13 
14 


Mardike - ſurrendred 10 the =o” 
Fren:h, and by them after de-,20 54 
liver'd to the Engliſh, 1657. 109 55 


Terms-bcgins. Ts) 
26.1664.The Royal Catherine in 
Launched. .[12 
Whales Jaw. 
28. 1652, De Wit, beaten by 
Blake. ; 

Perſeus bright fide. 16 
40.1664 Sir Thoms Allen|!7 59 
concluded a Peace with Argiers.l1 8 


Q» 07M Oor>0| a DOoOm| > OmMm 


14 
24114 


15 
15 


25115 


16 
16 
16 
I7. 
T7 


15 5513 10 
F-4M 4.18 
311]15 11 
49116 12 
C6[I7.12 
23118 13 


_ = "by. 1 1656. 


1009, 


——— 
D. H. MID. H. 4: 


JD. i. 4. 


Changes of the 

ew. Moon: 06 20 O01 
irſt, Quarter 13 x9 18 
ull Moon. 20 19 22 
aſt Quarter - 25 18 17 


IO 5O 


14 10ſ21 
©6--. 49128 ©8 x2 


14 53 


O2 
10 


24 


18. 55 
23 oo9'15: 
18 00; 40 
14 21 
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Boox Y. 


The Month of NOVEMBER hath XXX Days. 


9. ws Hy preſent Majeſty 
th-u D.of York, went io Port: 


V S Feſtivals, renurkeble Dieys| Leap* year Firfp-year. | Second-year. | Thira-year. 
SR and Tho Southing of the > Pla-oDee{> PlaJ»Dec{2 PlaJ>Decſo PlaſoDec. 
& tars at hr ———eeewrnees 

& |S [S171 Rifing ani Serine. « D. MID. D. MD MD. M. 
| m. [South.j} -m. South. 

1\D:al-Saifts. | 19 2817 35119 1317 35 

2]E| - | 03R0 43117 59]0 28þ7 56520 14h7 J2 

3] F [3-1640-Long-P arliamens began: 1$ 13]21 2918 11Þ21 14.18 o8$ 

4G: | 1$ 3122 308 2722 15/18 24 

| $] A ſ5-1605- Gunpowder. lor: , 23 45118 4523 30j18 423 1518 39 

6]B[»Ri.46aft.7.S 14/aft.4- ot 31]1V 5V]24 IT 54 

71C 25 32[19 12f25 1719 Og 

8D 8. 1655. The Yice- Admiral of 26 32119 276 1 19 23 

9] E Denmark of 52 Guns taken. 2.7 33]19 41 7 181 9 38 


34119 5 


8 199 FI 


mouth #0 commend the Flees JÞ 


F 
Il G|mo 29 35120 o8þ9 2020 04) 
and arriv'd at St. Helens the j 
121A 31th. = Ts $. 350 21. 2020 17 
[3]B Þpec. jO OI 36RO 32Þ1 2220 30 
14|Gh12, [Gia Brainford Fight. O2 37]20 4502 220 42 
1 5jD]Q. Catherine Born. 03 3820 5703 2320. 54 
16]E | O04 39/21 O94 2421 O6 
17|F [Bulls Eye.}Q.ELB. 1534: 05 40]21 20Þ5 2521 17 
13]G . 06 4121 30j06 2621 28 
rl K. Charles I. Born. 3197 421 4907 2721 38 
a: 19. 1671. SirE. Spragg m ao 43/7 yops 2921 48 
2 11 CiPcace with Algiers. O9 44121 5909 2921 157 
22D 10 45]22 O8j10 3022 06 
_—— I2 47 I1 4622 17|[1 3122 15 
F 12 47]22 25112 3222 2 
2 [29. 1652. Blake beaten by Van]... hs 
2516 - << 4 13 48/22 3313 3322 31 
426] A|The Goat. . 14 4922 4014 3422 38 
257] B [Orion's left Foot. 15. 502 4 47115 35/2 45 
if C End of the Bulls Horn. 16 $1122 + 36122 51 
29] D]283. Term-cnds, od1t7 $22 5817 37ÞR2 57 
3c E [St Andrew. ſes 3523 03 0318 35123 03 
November. 1685, "1688, 7 168g. | 
D. -H. MD. H, MO. H. MD. 
15 20 165 12 $4Þr 12 35Þ 
22 10 52112 04 8g 15 3F 
30 10 2419 I9 O5|16 10 30 
o8 19 42127 O2 $1123 O5 22 


"NAUYIGATION. 


The Month of DECEMBER hath XXXI Days. © 


Feſtwuals,remarkable Day 
»d Things, Seuthing of t 


4 Leap-year. |  Firjt-year. 


| Second- -year. 


1 lird-year. Lf 


{Laſt Quarter 108 o8 o5 


27 og 21116 o8 of 


O4 O6 15 


N 
S - - — — 
Q }- Ic | 
& | 8[Stars at eAMidnight,, an © Pia ns nts ates d heck 
S|= [Suns Riſing and D. AM D. MD. A. AD. 24. 
$2 F.. . South. Louth. 
1] F|Firſt in Orton's Belt. [0 26 320 ogl23 oz 23 of 
21G} 21 2” 21 1123 13] 23 12 
314 Laſt in Orion's Belt. Þ2 28 22 123 17 71:3 16 
4] BÞ. 1667. The Reſolution, 34.3 3<| 23 1523 21 [23 20 
| FIC [Rzte, Launched at Harwich. 2.4 31 3124 1 4]2 3 2.42 23 23 
6] DÞDrionand Auriga's right 25 32 25 15123 26 123. 
TE = _Þ6 3: 26 17].3 28 2123 
$| F Pettrion agaiift, 5 34123 29127 1813 29 $123 
9G 12. 1666, Capt. Robinſan z06k $ 36|.3 3028 15123 30 aka. 5. 
he A [ind ſunk Three Dutch 2dez of [9 37] £9 2023 31 23 
—| p (Wer near tbe Texel. gn => ; 
B 22. 1668, The Nenſuch Laun-['?: 38]: W. 31 v3 
C [bed ar Portſmouth. OI 35 O1 31 23 
DIFoot of the great Dog.|22 40 "_ 3902 0523 
. mini's bright Foot. [3 42[23 29103 28/03 123 2902 
j22- £672. Tabago reken f1 * x2 4 A Sh = 3 37 
Gyehe Dutch 55 44 5 2.4 23 25 
A OR1.18 af.8.S. 42'af.3. 6 45 6 21 I4 23, 22 
B Mouth of the great Dog. 37 47 I 907 18 23 19 
C|26- 1664. Admiral Allen t tL8 48 16108 15 16:3 16 
Deer Prizes from the Dutch is a " . 
| Vitke Streights , and much about? 49] 9 I 1109! 106308 
E |Þt. Thomas. | 10 5O tO o6|10 19123 . 
this time E's Majeſty's Fleet 4 
F als new 1 Ay +6 2 _ IN" 3; 208 
Gltred more, ſmall and grea, |'2 53 58112 36Þ2 54 2 : 
A]23.1644.%. A.Carewbebeaded.13 54 13 4A7 2.2 : 
2.5] B |Chriſtmas, or Na.of Chr. 4 55Þ2 45} 4 40 22 |, 
26] C _ I's 57Þ2 385 33-5 25Þ2 
DJSt. John the Evangeliſt.|16 58 16 26 22. { 
TE 17 5922 24|17 1817 27Þ2 3 
F|27. Head of Caſtor. 19 coz 16118 ogh18 292 j 
c|G]Head of Pollux. 20 01 19 45Þ2 ooo. 30þ2. 02, : 
al 21 03Þ1 58R0 46Þ1 51 21 54 - 
1686, | 1688, 168g... |}: F: 
D. H. MAD. . H: M.1D.. R. M|- ; 
©4 21 oge3 22 3oh2 as off?! 21 } 
11 13 © 9 13 o2fog. os. ) 
I9 OF 1 6 07 42515: 22 


BT '» - ».x- _ 


# 


bs | TABLES eful in "Book Y. 


| ATaBLE ſewing what tane Aldebaran vr the Bulls Eye 

comes to'the Meridian throughout the ear. | 
Slſanua. Febru.|MarchlApril.| May. | June. | July. | Aug. | Sept. | Octo. Nov. | Dec. 
Even,| Even.| Even.| Even. Even, | Morn.| Morn.| Adorn.| Morn.| Morn.| Morn.) Even, 
1;8 42]5 35]4 492 56]: o3jto 5818 546 52]4 58]3 og]: 1011 02 
2.8 3815 31]4 45/2 52 590 5418 5ofs 48], 5413 o5]t 0610 57 
3.8 345 274 41ſ2 48j 55ho 508 46Þ6 - 4414 5113 O2jt o2lto- 52 
43 305 23|4 302 44/0 Fijio 4618 4215 4c[4 47/2 55] 5$ho 48 
55 26 194 342 41Þ 47119 41] 385 37] 44 _55Þ> 5410 43 
618 2116 15[4 31[2 37 43]to 37] 3416 35] 4oÞ 51 5010 3 
7 17] 11]4 272 33P 3910 33] 30s 25S14 36Þ> 47] 46ho 35 
83 1316 074 242 30Þ 35Þ0 2 8 . 26s 264 33]2 43ſo 41ho 30 
938 o8j6 o3l4 202 26 31ij10 25j8 2216 22], 292 39ſo 37j0 26 
ro8 0446 ool4 16Þ 23] 27110 21]8 18]5 15|4 26h 36 320 21 
11'$ ools 56|4 13/2 19o 23þo 1718 14]5' 15]4 22Þ 32ſo 28ho 17 
12/7 5515 52[4 og 150 191@ 13]8 1s 11]4 18Þ 28þ 2410 12 
[3/7 Fl[5 438]4 o5f2 11] 1510 ogfſs os6Þs o7|4 15Þ 24Þ 19gho o8 
14/7 47]5 44/4 o2Þ 07 Lijie offs oſs o3[4 11 20Þ 150 03 
15/7 4315 4113 58> oq4jo ono oojp 58s ocſs of8|> 17 10g 58 
19/7 395 37] 542 oP O3Þp 567 545 564 oaf2 13Þ o6|Þ 53 
77 35]s 33]3 $1 $61 1myg9i9 $217 $el5 52] ooÞ og 02. 49 
17 315 . 293 47 5$2]1 559 487 455 49 57Þ 05] 1859p : 44 
97 275 25]3 441 48|IL Slis 44/7 42/5 45] 53Þ Ott 549 40 
20/7 2315 2213 40t 45] 479 397 395 42] 5a! 57]!1 499 56 
217 195 183 30t 41 439 357' 345 383 46 $3Þit 45Þp 32 
12217 7445 1433 330 371 399 3117 305 34j 42] 491 4iſp 28 
123j7 10,5 11]3 2s: 3311 359 27/7 265 3113 3g: 45|ir1 37/9 23 
12447 o6!5 0713 25jl 29([T 3iſs 24/7 2215 2713 35 4iſrr 33] Ig 
[12517 ©2215 0413 22þt 2611 27/9 15/7 195 2413 32]! 38111 289 | 14 
26'6 58/5 ooſz 18jt 22111 23/9 15/7 t515 2c[z_ 28]: 34{jt1 2419 | 1c 
276 544 593 14]! 18|11 -1999 117 1115, 16]3 24]: 30[rt 2c|9 os 
28:6 504 5213 11ſt 14111 15jſp off” os 1213 20ft 26|t1 15/9 ©! 
2916 4 - [3 o7|: 101 11]9. 03ſp o3[5 'ogf3 16] 22|11 11]8 57 
306 . 42 3 ozlt oy|t1 0618 586. 5gfs :o6[3 13] 187 0618 52 
3116 39| 3 [Oo [1 O02 7 S6IF _ ol... IS” þ 8 47 


A TABLE 
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NAFIGATION. uy 


A TABLE fhewing What time 31 chief Stars come 
upon the Meridian , before or after the Bulls Eye. 


Names of the Stars, 


a 


Draco's Eye . 

Bright Star in the Harp 
Vulters Heart 

Swans Tail . TG GY 
Prgaſas's Mouth . . . . 
Fomahant . . RT > 
Andromada's Head Sis 
Southermolt in the Whales Tail . 
Andromada's Girdle . 

—  — In her Foot 

Bright Star in Aries 

Whales Jaw . 

Brighteſt in the Seven Stars 


Capella . EE i MG 
Oriox's left Foot . . 

—— The middle 1 in his Belt 
——- In his right ſhoulder 
Foot of Caſtor 

Great Dog 

Head of Caſtor a 

Head of Pollax . 

Hyara' s Heart 

Lion's Heart. . » 

—— MM + 
Virgin's Spike . . 

Laſt in the Great Bears Tail 
Arthur us R _ ES 
South Ballance 

North Ballance . 
Brighteſt in the Crown . 

| Scorpion s Heart . 


OO MmMtwwEana ob 0 


| 
> South before the Bulls Eye. 


oO wu pwhymtthE=AROQOO 


| ; South after the Bulls Eye. 
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WA TY = FS US 23+ 
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I Ned. cd —_— AS 
way waht X ; L To . 
_ "-—- %s V7" 
$4 -ts Aſes 
>< SY + . L_ 
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TABLES Uſeful in 


| Book V. | 


Stars in the Fi irmament , 


0 #Pur9s, Sree OS TD Tet WITS 4 G4 Ou VAI. WOES oo > or en_  - 


Latitude , 


Longitude , 


A Table of the Right Mfceutions and Declinations of the chiefe eſt and moſt known 
with their Magnitude , 
Diſtance from the Pole ; ; exactly Calcalated for the Tear i684. 


and. 


Northern Conſtellations. RN Latimude.(Longind. Declmats.: Dif ance Right A ſcention 
- | D.. M. JD. M. | D. M. }|D. 2. M. 0 M. {H. M. 

The North Star . . . 2156 2 Nfj4 14mÞ7 38 N| 2 2 22| $ 44 | © 35 
Fhe brighteſt of the Guards - 2172, 515N] 8 27AÞF5 325N[r4 254232 47414 51 
The upper of the two foremoſt | | 
; of the D in the Great Bear.| 2/49 40 Nj1o 45AÞ3 273NÞhs 32451161 1 [10 44 
The lower of the two foremoſt =_ | 
; ofthe Q in the Great Bear.| 2|45 3;3Nj14 55A[583 .33N[z1 554i160 325|10 42 
The lower of the two latter of| | < 
; thernin the Great Bear . . | 2|47. 6:NjÞ5 56RIS5 283N[34 314174 1143] 37 
The upper of the two latter | 
{ of the 21. inthe Great Bear .| 2/5: 37NÞ6 37alSS 453Nj31 134/180 [2 
The firſt in the great BearsTail 2154 18N] 4 21nel57 43 N32 17 1189 58 [12 40 
ny in her Tail: « 2156 22Njtrt 71456 374N[33 2231197 41 [13 11 
{Che end of her Ta 2154 25NÞ2 23m[50':563NÞB9 32h03 45 [13 35 
fThe Dragons Tall 2156, 36N|] 3 22m65 52 N24 8 og 443113 59 
Arbturmus ( in Bootes ) 1131 2 N19 50=z0 54 Nſ69 .6 [210 22 [14 1: 
In the Breaſt of Caſſ:opea 3146 35zN[ 3 29154 493Nj35 104] 5 44 | © 23 
in Caſſiopea's Knee .. . 346 22N[13' 32558 343N[31 254 16 223] 1 54 
Brighteſt in Caſſops Chair . 3/51 145N][ © 478157 267N[32 332358 9 [23 5224 
The brighteſt in the Crown . | 2/44 23N| 7 5om|27 48 N62 12 [230 21 |t5 214 
The brighteſt in the Harp . 1161 47Nho 54w1]38 31 Njs1 29 [276 34 |18 26 
The Swans Tall R 2.59 57N} 1 5X[44 12 Nl[45 48 [307 41 [20 31 
The brightelt in Perſex:'s right o ; 
= © " $i 6 2:30 5$NþÞ7 285|43 39 Nlqr 21 | 45 13 | 3 1 
Wagoners left ſoulder . 1122 503N[17 272r[45 38 N|44 22 | 73 21 | 4 534 
Wagoners right ſhoulder 21 28Nſ25 39Tr|44 535N[45 653] 84 17 | 5 37 
The brightelt in the ns | | 

Neck! « + 225; 36N|t7 41m| 7 283N[82 314[232 14 [15 29 
The Eagles Heart _. . 2129 212NÞ7 20v{ 8 5 N81 55 [293:505[19 355 
The brighteſt in the Dolphins | 8 

Tail 4 iþ » uy 3 N| 9 43x10 16 Nh[79 44 [304 335Þho 18 
The firſt in Pegaſus's Wing . 219 26Nhl19 . 8x13 32*Nhs 2931342 17 þ2 49 
The end of Pegajw's Wing . 4 35N| 4 49Y|13 263N[76 3331359 20 [23 57: 
In the beginning of meg 3 Þ | | - op 

rieht Lp . . -» 2:3Y 7zNÞ5 1X6 223N63 3731342 10 [22 49 
Andromeda's Bead {os 124 42N| 9 58V|27 23 N62 37 [358 3 [3 52 
The Southcermolt in Androme- F-75 | 

di's Girdle . 225 $59gNj26 or N56 11-13 oo $52 
The brighteſt” in Andromeda's "Rf ILL Þ- —þ. : 

Southermoſt Foot. 212.7 46zN 48 N 12] 26 


NAYIGATION. 


Declinati. 


Boox V. 
Signs of the Zodiack, ' Latitude. Longitude 
8 - M. | D. M. 1D. M. 

Brighteſt in the Rams Head . 57 N| 3 17>ſ21 58: 
The Bulls Eye, or Aldebaran . 31 S| 5 24m 
The end of the-Bulls Norther- 

moſt Horn _ . . 2] 5 20;N|8 107]28 18 N: 
The brighteſt in the Pleiades 3] 4 ©0:Npþ5 55 vp 
The upper or the Northermoſt 

head of the Twins Caſtor . | 2 2 N 52 5132 
The lower head Pollux 2] 6 338 N|8 54928 
Bright Star, left Foot of Pollux] 2| 6s 4855S 4 42S 16 
The brighteſt in the Lions neck} 2] 8 47 N25 10 Alt 
The Lions heart, Reguirs . . | 1 262N|25 28 4'13 
Brighteſt Star in the Lions back| 2|14 20 N| 6 52 me (2.2 
The Lions Tall 1112 18 N 1.4m: 16 
Virgins Spike I 59 Sh19. 27:8] 9 
Southermoſt Scale of Libra . | 2| o 26 Nl:1o 42m{14 
Northermoſt Scale of Libra . | 2| 8 35 N[it4 59m| 8 
Scorpion's heart 11 4 27 S| 5 24Þ|25 
Fomahant , I 3 Sſ29 23x 31 

Southern Conſtellations. | 

Bright Star in the Whales Jaw 37 S] o 58v] 2 
Brighteſt in the Whales Tall 47 S|28 7X[9 
0r104's right ſhoulder 6 Sf24 23T]'7. 
Or107's left ſhoulder . 53 Shs 33T|6 
The firſt or Northermoſt in | 

Orion's belt % 39 '$ 2X] © 
The ſecond or middlemoſt ir | 

Ort0z's belt . b | 33zsS Sr] 1 
The third or Souther moſt In 

Orion's belt - : 218 21S 18T{2- 
Orion's left Foot, or Regal IL I11zS 287} 8 
The brighteſt Star inthe mouth 

of the great Dog, Sirius. 139 30 S| 9 47S5h6 
The great Dog's fore Foot . | 241 184 S|] 2 54917 
Thelittle Dog's Thigh, Procyor M13-47 5 309] 6 
Hyara's heart . . ; I 24:9 571 7 
Bright Star in Arg0s Helm . . | 1 48 Shjio 389152 
End of the Centaur's right Foot] 1142 23 $ 31m159 
n the left Knee of the Centaur . | 2 2 SI:8 24mj58 
The foremoſt of the Crofiers . | 350 18 S] 1 21mj56 
The Foot of the Croſters , 2152 45 S| 7 32m|[s1 
[The head of the Crofrers . . . | 2147 41 Sj 2 22mis5 


Right Aſcenſions. 
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A TABLE of the Sun's RIGHT ASCENSION. 


\ Fan. | Feb. 


Mar. 


| Aprit.. Aly. 
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NAVIGATION 


Book V. | 0s 
| AT raverſe-Table for every Point , ' Half-Point ,, and Quarter-Point , 
of the Compaſs, to the 100 part of a Leagae or Mile. 
2 (02.deg. 49 min.| os deg. 37 min 03 deg. 26 min. [1 deg. 157% 10. IL 
FF =} © Point z o Point 5; - © Point + 1 Poims. | & E 
© | _ ES 
SS|NS|EW NS|EW| [NSfFEW NSfEW|=s. 
1 | 01.00| 00.05 01.00} ©0.10 00.98] 00.1 o0.9tþ 00.20| 1 
2 | 02.00] 00.1C 01.99] 00.20 01.97] 00.2 O1.9c| 100.39] 2 
. 3 | 03.00] 00.15 02.98] 00.29 | 02.96] 00.44 02.94] -00.5B by 
4 | 04.00} 00.2C 03.98] CO.39 03.95] 00.58 03.92] 00.78 4-/ 
5 | 04.09Þ 00.25 04-97] 00.49 04.94] 00.73 04.90 00.98] 5. 
6 | 05.09] 00.25 05.97] 00.59 | 05.93] 00.88 05.8e] 01.17] 6 | 
7 | 06.09] 00.34 06.97] 00.69 06.92] 01.02 06.86] 01.37] © 7 
8 | 07.09] 00.35 07.96] 00.78] | 07.91] 01.17 07.85] 01.56] 8: 
9 | 08.09} 00.44 08. 96] 00.88 08.90] 01.32 08.83| 01.76] ' 9 
10 | 09.09] 00.49 09.95] 00.98 * 09.89] 01.46 09.81] 01.95].10 
I1 | 10.98} 00.54 10:95] 01.08 | 10.88] 01.61 10,79] 02.15] 11 
12 | 11.98] 00.59 11.94] 01.18 11.87] 01.76 I1.77] 02.34] 12 
13 | 12.98] 00.63 12.94] 01.27 12.86] Or.91 12.75] 02.544:13 | 
14 | 13.98] 00.68 I3.93] 01.37 13.85] 02.05 13.73] 02.73] 14 |. 
15 | 14.98] 00.73 I 4.93] 01.47 14.84] 02.20 14-71] 02.93] 15 | 
16 | 15.98] 00.78 15.92] 01.57 15.83] 02.34 15.65] 03.12]-16 | 
17 | 16.98] 00.83 16.92] 01.67 16.82] 02.49 16.67] 03.32] 17 | 
18 | 17.97] 00.88 17.91] 01.76 17.80] 02.64 17.65] 93-51, 18] 
I9 | 18.97] 00.93 '-18.91] 01.86 18.79] 02.79 18.64] 03.71] 19 | 
20 | 19.97] 00.98 719.90] 01.96 19.78] 02.93 19.62] 03.90] 20 | 
21 | 20.97] 01.03 20.90 02.06 20.77] 03.08] - 20.6C| ©4.10p 21 
22 | 21.97] 01.08 21.89] 02.16 21.76] 03.22 21.58] 04-29Þ 22 | 
23 | 22.97] 01.13 22.89] 02.25 22.75] 03437] 22.56] 04.49] 23 | 
24 | 23.97] O1.17 23.88] 02.35 | 23-74 03.52 23.54| 94.68] 24 
25 | 24-97] 01.22 24.88] 02.45] 24.73] 03.66 24.52] 04.88 25 
| 26 | 25.96] 01.27 25.87] o2.55F | 25.7r] 03.81 | 25.50] 05.077 26 | 
27 | 26.96| 01.32 26.87] 02.65 26,70] 03.96 26.48] 05.27} 27 | ; 
| 28 | 27.96] 01.37 27.86] 02.75 27.69] 04.10 27.46] 05.46j 28] : 
29 | 28.96j 01.42 28.86] 02.84 28.68] 04.25 28.44! 05.66 29 | * 
30 | 29.96] 01.47 29.86] 02.94). | 29.67] 04.40 29.42| 05.83] 30 
31 | 30.96| 01.52 30.85] 03.04 30.66] 04.55]. | 30.40] 05.c5} 31 
Fe 31.96] 01.57 31.85] 03.14 31.65] 04.69 31.38] 06.241 32 | 
EWINS EwW|NS EW|NS] JEWI|XN Ss} 
7 Points Z 7 Points + -7 Pore £ 7 Points... 
[8- deg. 11 min, 84 deg. 22 min.i\ I|81 deg. 34 min, |7$ deg. 4 x min} 


TABLES Uſeful in 


Boox Y 


A TRAVERSETASB LE E: 


Ce 


| 
28 O2 deg. 49 min. 
&&] © Points + 
DT 
EE 
33 | 32-96] 01.61 
34 | 33-95] 01.66 
35 | 34-95] 91-71 
36 | 35-95] ©1-75 
37 | 36.95] 01.81 
38 | 37.95] 01.86 
39 | 39.95] 01.91 
40 | 39.95] 01.96 
41 | 40.95] 02.01 
42 | 41.95] 02.06 
43 | 42-95] 02.11 
44 | 43-94] 92.15 
45 | 44-94] 22-20 
45 | 45-94! 02.25 
47 | 46-94] 02.30 
43 | 47-94| 92.35 
49 | 48.94] 02.40 
50 | 49-94] 02.45 
FI | 50.93] 02.50 
52 | 51.93] 02.55 
53 | 52-93] 02.60 
54 | 53-93] 02.65 
J5 | 54-93] 02.70 
56 | 55-93} 02:75 
57 | 55-93] 02.75 
| 58 | 57.93] 02.54 
59 | 58.92! 02.385 
6O | 59.92] 02.94 
70 | 69.91] 03.43 
80 79-90, 03.92 
90 | 89.89! 04.41 
100 09.87 04.90 
200 (199.76, 29.80 
E W| NS 
7 Pots + 


87 aeo. 11 min. 


OF deg. 37 min. 


oO Pont 


N $S 


32.84 
33-84 
34.83 
35.83 


EW 


om ———— ——— 


03.23 
03.33 
03-43 
03.53 


36.82 
37.82 
38.81 
39.81 


03.63 
03.73 
03.82 
03.92 


40.80 
41.80 
42.79 
43-79 
44-78 


04.02 
04.12 
04.21 
04.31 
©4.41 


45-79 
46.77 
47-77 
48.76 
49.76 


04.51 
04.61 
04.70 
04.80 
04.90 


50.75 
JIe75 
52474 
53474 
54-73 


05.00 
05.10 
05.20 
05.29 
05.39 


55-73 
$6.72 


57-72 


| 58.71 


59.71 


05.49 
05459 
05.68 
05.78 
05.88 


08 deg. 26 21m, 


o Points + 


NSIJEW 


7 Poimts © 


2 


LI der. i 5 mn, 


pe 


1 Point. 


NS|EW 


p.117f $2j2p17 46 


32437 
33-35 
34-33 
35-31 


__ 
+ ww [-Sra7 m*tha 


'4 deg. 11 min. 


7 Points 5 


36.29 
37-27 
38.25 
39-23 


7 Points. 


$1 deg. 34 in, 178 deg. 45 min. 
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4 TRAVERSETARE YE 


16 deg. 52 mn. 


Xs] 


1 Point = 


2 


E W 


- 00.96 


OI.91 
02.87 
03.83 
04.78 


00.29 
00.58 
00.87 
C1.16 


01.45 


05.74 
06.70 
07.66 
08.51 


09.57 


01.74 


02.03] 


(2-32 
O2.G61 
02.90 


10.53 
I 1.48 
12.44 
13.40 
14.35 


03.19 
03.48 
03477 
04.06 
©4435 


15.31 
16.27 
17.22 
18.18 


19.14 


04.6 4 
04493 
05.22 
OF.Z1 
O5.S1 


l9 deg. 41 7442. 


1 Point + 
NSEW 


00.33 
00.67 
OI Ol 


01.34 
01.68 


02.02 
02.35 
O2.70 
03.03 
03.37 


03.71 
04.04 
04.36 
04.72 
I 4.12] O5.05 


20.10 
21.05 
22.01 


LR 14 deg. C4 1m. 
F&| 1 Point E 
ER 
SS NS|EW 
I | 00.97] CO.24 
2 | 01.94] 00.4 
3 | 02.91] 00.72 
4 _ 00.97 
5 04.551 O1.21 
6 05.82] O1.45 
7 | 06.79 O1.70 
8 | 07.76! 01.94 
9 08.73 O2.18 
IO =— 02.43 
II 10,07, 02.67 
I2 | 11.64 02.91 
13 | 12.61] 03.15 
I4 | 13.58 03.40 
IS | 14.55 03.64 
16 | 15.52, 03.88 
17 | 16.49, 04-13 
18 | 17.46! 04.37 
19 | 18.43] 04-61 
20 | 19.40 04.96 
21 IOT7; 05.10 
22 | 21.34 05-34 
23 | 22.34 05.48 
24 | 23.28] 05.83 
25 ] 24-25] 06.07 
26 | 25.22] 06.31 
27 | 26.19 06.56| 
28 | 27.16] 06.80 
29 28.13] 07.04 
3O | 29.10, 07.28 
31 | 30.07] 07.53 
32 | 31.04| 07.77 
EW|NS 
6 Points 5 
75 aeg, 56 mn. 


06.10 


Points 


72 deg. O7 min. 


114 4 
6 Point x; 


70 des. 19 91m. 


22 deg. 30 mn. 


2 Points. 


N $5 


EW 


pm S$2[1þy 4d 
-fra7 w4/Q 


OO. 9: 
01.85 
O2.77 
O3.7C 
0.4.02 
05454 
06.47 
O73 
08.31 


09:24 


©0.3d 
00.76 
O1.75 
_ 01.53 
O1.91 


02.30 


22.68[ 


03.16 


03.44 
03.83 


Oo AQ Alſunk w vp - 


10.16 
I1.05 
I 2,01 
I 2.92 
I 3.86 
14.78 
15.71 
16.63 


17.55 
18.48 


—— | 


0.4.21 
04.59 
04.97 
05.35 


05.74 


06.12 
06.51 
06.89 
07.27 


07.65 


I 9.4.C 
20.32 
21.25 
223-317 
23.1C 
2.4.02 


_ 08.04 


o8.8c} 
09.10 
09.57 
09.95 


08.42] 


24-94 


25.87 


10.33 
I 0.71 


I 1.107 


11.48 


I 1;861 


12.25 


N S| 


6 Points, | 
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TABLES Uſeful in 


Book Y. : 


4 TRAVERSE-TABLE. 


y SQ 14 deg. 04. mn. 
>| 1 Point + 
FS | 
SSI NS|EW] 
33 | 32.01] 08.01 
| 34 | 32.98] 08.26 
35 | 33-95] 08.50 
36 | 34-92] 038.74 
37 | 35-80] 08.99 
38 | 36.26] 09.23 
39 | 37-33] 09-47 
40 | 38.80] 09.71 
41 | 39-77] 99-96 
| 42 4 49-74] 19-20 
-43 | 41-71] 10-44 
44 | 42.68] 10.69 
45 | 43-65] 10-93 
46 | 44-62] 11.17 
47 | 45-59] 11-42 
48 | 46.56] 11.66 
49 | 47-33] 11.90 
5O | 48.50] 12.14 
FI | 49-47] 12-39] 

52 | 50.44| 12.63 
$3 | S141 12.87 
54 | 52.38] 13.12 
55 |. 53-35] 13-36 
56 | 54-32] 13.6C 
57 | 55-29] 13-95 
58 | 56.26] 14.09 
59 | 57.23] 14-33 
60 | 58.20] 14-57 
70 | 67.90] 17.00 
80 | 77.60] 19.43 
go | 87.30] 21.86 
[00 | 97.00] 24.29 
200 [194.00] 48.58 
E W|NS 

6 Ports + 
il 5 den. £6 min. 


16 aeg. $2 mm. 7 


1 * Point 7% 


NS 


E W 


31.58 
32.54 
33-45 
34-45 


09.58 
09.87 
10.16 
10.45 


35-41 
36.36 


37-32 
38.28 


39-23 


19 deg. 41 21mm. 


1 Point Z 


NS 


E W 


33.8 


31.07 
32.01 


32.95 


II.I2 


I1.45 
I1.79 
I2.13 


34-84 
35-78 
36.72 
37.66 


12.47 
12.80 


13.48] 


38.60 
39-34 
40.49 
41.43 
42.37 


I 3.81 
14-15 
I 4:49 
I 4.72 
15.16 


43-41 
44-25 
45-19 
46.13 
4.7.08 


15.50 
15.83 
16.17 
16.37 
16.85 


48.01 
48.96 
4.9.90 
50.84 
51.78 


17.18 
17.31 


17.85]. 


18.16 


18.53] 


18.87 
I 9.20 
I 9.54 
19.88 
20.21 


23.58 
26.95 
30.39 
33.68 
67.36 


6 Points 7 


2 


73 deg. 07 min. 


NS 


6 Points 


70 deg. 19 min. 


22 aeg. 30 111, 


6a 


2 Points, 


N $ 


E W 


12vſ $2119 4 


proſe 


30.49 
31.44 
32.34 
33.2 


I2.63 
I 3.01 


13.39] 


13.78 


34.18 
35-I1l 
36.03 
36.96 


37.88 
38.80 
39-73 
40.65 
41-57 


42.50 
43-42 
44-35 
45-27 
46.19 


47.12 
48.04 
48.97 
49.89 
50.81 


$1.73 
52.66 


53-59} 


$421 
55-43 


| 
| 


184.76 


64.67 
73-91 
83.14 
92.38 


E W 


6 Points. 


67 dep. 30 min, 


—_ 


FEET rn 


NAVIGATION. 


w__ 


>: _ 5.04 


Boox V. - "4 
.———..4M-TRAYVERSETARERS 
2 25 deg. 19 mn. 28 deg. 07 min. |30 deg. 56 mm. 33 deg. 4.5 74n. IO 
SE 3'| 2 Points A 2 Points 7 2 Points Z 3 Points. TE 
VF | | DE 
=8| NS|EW NS\ EW N Sj EW NS|EWI] = 
1 | 00.90 00.43 00.85] 00.47 OO 86 00.51 00.83]. 00.56] 1 
2 | 01.81] 00.85 01.76] 00.94 Ot.71] 01.03 01.64 O1.55 2. 
3 ] 02.71] 01.28] ©2.65] Ol.41 ©2.57] 01.54 02.45 O1.67] 3 
4. | 03.61] O1.71 | 03.53] 01.89 03.43] 02.06 03.32] 02.22Þ -4 
5 | 04.52] 02.14 04.41] 02.35 04.29 02.57 04.16] 02.78] 5 
j 6 | 05.42] 02.56 05.29] 02.83 05.15] 03.08 04.99] 03.33} 6 
7 | 96.33] 02.99 06.17] 03.30 05.00] 03.60 05.82] 03.8) 7 
8 ] 07.23] 03.42 07.05] 03-77 06.86] 04.11 06.65] 04.44 8 
9 | 08.14} 03.85 07.94] 04.24 07.72 04.63 07.48] 05.00} 9 
10 | 09.04] 04.28 08.82] 04.71 08.58] 05.14 08.31] 05.55} 10 
I1 | 09.94! 04.70 09.70] 05.18 09.44] 05.66 09.15] 06.11] 11 
12 | 10.85] 05.13 10.58] 05.66 10.29] 06.17 09.98] 06.67] 12 
1.3 } 11.75] 05.56 I 1.46] 06.13 11.15] 06.68 10,81] 07.22] 13 
I4'] 12.66] 05.95 12.35] 06.60 12,00] 07.20 [11.64] 07.78] 14 
15 | 13-56] 06.41 13.23] 07.07 12.87] 07.71 12.47] 08.33] 15 
16 | 14-46] 06.84 14.11] 07.54 13.72). 08.23 13.30] 08.89] 16 
17 | 15-37] 07-27] 14-99 08.01 14.58] 08.74 14.13] 09.44] 17 
18 |.16.27j 07.70 15.87] 08.48 I 5.44] 09-25 14.97] 10.00] 18 
19-1/17.18] 08.12 16.76] 08.96 16.30] 09.77 15.80] 10.56] 19 
20 |. 18.08] 08.55 17.64] 09.43 17.16] 10.28 16.65] 11.11] 20 
ÞZ1 1-18.98] 08.58 18.52] 09.90 18.01] 10.80 17.46] 11.67] 21 
| 22 {\19.89] 09.41 19.40] 10.37 18.87] 11.31 18.2c| 12.22] 22 
23, 1.20.79] 09.83 20.28] 10.34 19.73] 11.82 19.12] 12.78] 23 
24]. 2.1.70] 10.26 21,17]-11.31 20.59] 12.34 1 9.95 13-33 24 
25; |. 22.60] 10.65 22.05] 11.78 21.44] 12.85 20.75] 13.89) 25 
26; |. 23.50] 11.12 22.93] 12.26 22.30] 13.57 21.62|-14.44| 26 
27 | 24:41] 11.54 23.81] 12.73 23.16 13.88 22.45] 15.15] 27 
28 | 25.31] 11.97 24.69] 13.20 24.02] 14.39 23.28] 15.56] 28 
29 | 26.22] 12.40 25.58]. 13.67 24.87] 14-91 24.111. 16.11] 29 
30 | 27.12] 12.83 26.46]. 14.14 25.73] 15-42 24.94} 16.67] 30 
- 31 |. 28.02] 13.25] | | 27.34] 14-61 26.5 1 5-94 25.78} 17.22] 31 
32 | 28.93] 13.68 28.221. 15.08 2.7.45] 16-45 26.61] 17.78] 32 
EW|NS EW] NS EW|NS EW|NS| 
5 Pots + 5 Points 7 5 Points x 5 Paints. 
| [64 deg. 42 min.| {61 deg. 52 min.| 159 deg. 04 7mm. 56 deg. 1 5 min. 


+ *» > —_ > 3. PR _= 
_—_— OE 
- SC . 


ES, SS Fu a3 
S bY - «> 3 . ho 
p ” He BLAK. . : 
= ——_—z * a Is; ©, MY 
+ Sa IE IS. 
- SOLID. «Ig. 


ene / 


TABLES Uſeful in Boox Y. 
| A TRAVERSE-TABLE. 
IJ 25 deg. 19min [28 deg. O7 min.) [30 deg. 56 ann} [33 deg. 45 mn. S| 
Fa 2 Points + | 2 Poms 1 ' 2 Ports L | 3 Points. Þ 

I = V. AD 
EN S|EW| [NS[EW| [NSJEW| |NS|EW|Sa| 
F33 | as. 29.83] 14.11} | 29.10] 15.56] | 28.31} 16.97 27.44) 18.33} 33 
- 34 | 30.7 14-54 29.98]. 16.03 \ 29.16þ 17.4 | 28.27] 18.89] 34 

35 Sam. 14-96] Þ 30.87] 185.50 30.02] 17.99 29.10] 19.44] 35 
| 36 | 32.54] 15.39] | 31.75] 16.97]. 30.88] 18.51] 29.93| 20.00] 36 
37. | 33-451 15.32 32.63| 17.44 | 31.74] 19.02 30.76| 20.56] 37 
* 38 | 34-35] 16.25] | 33-57] 17-91 32.59] 19.54 31.60] 21.11] 38 
| 39 | 35-26] 16.68] 34-40] 18.38; 33-45] 20.05 32.43] 21.67] 39 
: 40 | 36.16] 17-10} | 35.28] 18.86 34-31] 20.56 33-26] 22.22f 4© 
44 | 37-06] 7:53] | 36.16] 19.34 35.17] 21.08 34-09] 22.78] 41 
' 42 | 37-67] 17:96] 37.04] 19.81] |} 36.02] 21.59 34-92] 23-34}: 42 
5 43 þ 38.87] 18.38 - 37.92] 20.27 36.88] 22.11 35-75] 23-89] 43 | 
' 44 | 39-78] 18.31] 38.80] 20.74 37.74} 22.62 | 36.38] 24-44þ 44 
| 45; | 49-68] 19.24] 39.69] 21.21 38.60] 23.14 37-42] 25-00] 45 
1 46 | 41.51] 19.67 * 40.57] 21.68 39.46 23.65| 38.2 25.56| 46 
! 47 | 42.49] 20.09 . 41-41] 22.16 | 40.31] 24-16 39.08] 26.11} 47 
' 43 * 43-39 20.52] | 42.34] 22:63 41.17] 24.68 39.91] 26.67] 48 
| 49 . 44:3 20:95] FE 23.10 42.03] 25.15 40.7 27.22] 49 
t JO | 45-20 21.39] * 44-10] 23.57 - 42.89] 25.71 41.57 27.78 50' 
i 931 | 46-10 21.61} || 44.98] 24.04 43-74] 26.22 42.409] 28.33] 51 
« $2 | 47:01 22.23 Þ} 45-86] 24.51 44.60 26.73 | 43-24] 28.89]:'52 
* $3. | 47:9t 22.66|' | 46.74] 24-98 . 45-46] 27.25| 44-07] 29.44k'53 
"54: | 43:32] 23.08) Þ 47:62] 25-46] | 46.32} 27.76] | 44-99] 30.00}.54 
&.J 49.7: 23+ 52 - 48.51 25.93 47-17 28.28 45-73 30.56 $$] 
+ 56+ | 50.6 23. oal: : 49.39] 26:40 48.03] 28.79 46.56] 31.11 56 
| 57 | $2453} 24-37] 50.27] 26.87 48.89]. 29.30 47-39] 31.67Þ' 57 | 
| 5&] 52.43 24-79]: $1.15] 27-34 49.75], 29.82 48.22] 32.22]. 58- 
; 59 | 53-33] 25-23} | 52.03] 27-81 $©.61þ; 30.33] ny 92-79 (59 
; 60 |; 54-24) 25:65]; | 52-91 28.28 -$11.46 30.84 49.89] 33.33] 60 
170 |. 63.27 29.92] 61.73] 32.9 60.04: 35-98] 58.22] 38.88] 70 
: 80 [72:31] 34.20þ 70.55] 37:71 © 68.61] 41.12 - 66.51]: 44-44 So. 
i90-|: 81.355 38-47 79.37] 42:43 77.15] 46.26 74-83] 50.00[- 90 
100 |: 90.39] 42.75 Ig: 47-13 85.77] $1.41] | 83.14[-55.55}100 
200 [180.78] 85.50 176.38] 94:26 171.541102.82 £66;28]r11.11[200 
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POW ON PE WUD ge EET PR 
F- "2 EEIOTy 708 ; Ao 5 4 + oo OO RE ORE iy 
% : Ne $2736 $f ae: 7. 4-5 at " o 
* IYY, £ c2 BY ln Eg Poet $ew* - 
7 TREE 7075, MOR : ? b, 
* r W225 


"AX "SES 2 - —— bv PPE EDN DT IN of "OY te tradi. 


NaVIGaTtoN 


A TRAVERSE-TABLE. 
FE 36 deg. 34 min} [39 deg. 22 age. 42 Tg. IE 45 deg. OO MIN. E z 
ET "3 Poine * - 3 Point 4 | 3 Point + 4 Points. on | 
S&$|N SEW] [S]EW] [vS[EW [NS[EW|SS 
1 | 00.89] 00.60 00.77] 00.63} | 00.74] 00.67 00.71] 00.71] 1 
2 | 01.61] O1.19 O1.55] 01.27 01.48] 01.3 01.41] 01.41] 2. 
3 | 02.41] 01.41 02.32] Ol. ©2.22] O2.01 O2.12] O2.12} Z 
4 | 03-21 02.38 03.09] 02.541 02.96] 02.6 02.83] 02,83] 4: 
| $5 | 04-02] 02.98 03.86] 03.17 03.70 03.36 03.54] 93-54] 5 | 
6 04.82] 03.57 04.44! 04.03 04.24]. 04.244 6 
7 | 05.62] 04.17 05.18]. 04.78] | 04.95] 94-95] 7 
| 8 | 06.43] 04.70 05.93] 05.37 05.66] 05.66] 8 
'9 | 07.23] 05.36 06.67] 06.04 06.36| 06.36] 9 
10 | 08,03] 05.96 .41] 06.72 .07] 07.07] 10. 
| Ir | 08,83] 06.55 | 0743 07.7% 1 | 
12 | 09.64] 07.15 o8, 08.49] 12 | 
I3 | 10.44] 075.74 08.73 09.19] 13. 
14 | 11.24] 08.34 09.4 J 09.90] 14. 
IF | 12.05] 08.94 10.07 10.61] 15 | 
16 | 12.85] 09.53 10.74 11.31] 11.31} 16 | 
I7 } 13.66] 10.13 I1.42 12.02] 12.02] 17 
18 | 14:46] 10.72 | 12.0 12.73] 12.73] 18 pt 4 
I9 | 15,26] 11,32 12.76 I 3.44] 13.44 9 6 
20 | 16.06] 11.91] 13.43 14-1 14-14] 20 wo 
21 | 16.87] 12.51 14.10 14.85 14.85] 21 50 
22 | 17.67] 13.11 14-77] | 15-50} 15-56] 22 | 
23 | 18.47] 13.70 15:45 16.26] 16,26] 23 - *# 
24 | 19.28] 14.30 16.12 16.97] 16.97] 24 6 
25 | 20.08| 14.89 16.79 17.67 17.68] 25 hy, 
26 | 20.88] 15.49 17.46 18.38] 18.38] 26 MS 
27 21.6 16.0 18.13 1 9.48 ogoc|. 27 | ] ly 
28 | 22.49] 16.68 18.7 19.46] 80.80] 28 ] ins Fl 
| 29 | 23-29] 17-27 19.44 20.44 51.51] 29 WO 4414 
| 30 | 24-19] 17.87 20.12 21.42] 21.21] 30 ee 7g 
31 | 24.90] 18.47 20.82 21.40] 92.92] 31 f $i 
32 } 25-70] 19.06 21.49 22.38] 64.63] 32 Es 
EW|NS NS| [EW|NS Wor: 
4 Points 4 Points 7 4. Poims, 4 W_ ; 
z 4 53 deg. 26 min. 5 Wy __ 49 min.'%Bo }45 deg. comin. "fy "2s 


»d we SC oP w . 4 40 dE” 
. 5 0 FISTS Eng Ck 4 nay 
Yo es. ps : ww 
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4 TRAVERSETABLE. 
I'S 36 deg. 34 min, |39 deg. 22 min.| | 42 deg. 11 min. a5 aeg. OO min. IL 
S=| 3 < | n "v5 [$8]. 
Life 3 Points * | 3- Points + 3 Points 5 4 Points | - | 
SS8| NN SFEW NSJEW N S| EW NS|EW]SS 
33 26454 11 9.66 25.5% 20.93 24-45] 22.16 23.33 2.3-33] 33 
' 34 | 27.31} 20.25 26.28] 21.57 25.15} 22.83] 24-04] 24-04| 34 
35 | 28.11] 20.85 2.7.06 22-20, 25.93] 23.50 24-75] 24-75] 35 
* 36 | 28.91] 21.46 27.83] 22.84 26.67] 24.17 25.46] 25.46] 36 
$7 29.72 22.04 28.60 23-47, 27.41] 24.85 26.16] 26.16 37. 
38 | 30.52j 22.64 2.9.37] 24-11! 28.16] 25.52 . 26.87] 126.87] '38 
39 | 31.33] 23.23 30.15| 24.74; 28.90] 26.19 27.56] 127.56} .39 
40 | 32.13t 23.83 30.92] 25.33} 29.64| 26.86 28.28] '28.28] 40 
41 | 32-93] 24-42] | 31.69] 26.01) 30.38]: 27.53 28.99] 28.99] 41 
42 | 33.73] 25.02 32.47] 26.64: 31.12] 28.21 29.10] 29.10] 42 
43 | 34.54} 25.61 33.24 27-28] 31.86] 28.88 30.41] 30.41] 43 
4.4 | 35-341; 26.21 34.01] 27.91], 32.60} 29.55]. 31.LTF 31.11]. 44. |; 
45. |} 36.14]: 26.81] |. 34.78] 28.55] : 33.34]: 30.22 | 31.82}i31.82]' 45 
| 46 36.94] 27.40 '' ZF.J6G 2.9:1Þ, 34.08 { 30.85 + 32.53] 32.53 : 46 
47 | 37-75] 28.00 36.33 29.82, 34-82] 31.56]: 33.23] 33-23] 47 
43 | 38.55] 28.59 37-10} 30-45, | 35-57] 32-23f |. 33-94 33-94| 48 
; 49 | 39-30 29.15 37.88] 31.08 | 30+3IÞþ 32.91 34-65] 34-65]; 49 
| 5O | 40.17] 29.78 .38.65}.31.72 37-95Þ 33-58 | 35: 35) 35-35}.50 
| FI | 40-96] 30.38 39.42] 32.35 37:79 34-25] 36.06] 36.06|/51 
52 | 41.77|-30.98 40.20] 32.99 38.53f 34-92 36.77] 36.77] 52 
3 | 42-57Þ 31.57 40.97] 33.62 39.27] 35-5s 37-48] 37.48] 53 
54 | 43-37] 32-17 41.74| 34.26 40.01] 36.26 38.14] 38.14] 54 
55 | 4418} 32.76 42-52] 34.86] } 40.75] 36. 94) 38.89] 38.85] 55 | 
| 56 | 44-98} 33.36 43-291-35-53 {| 4544 37-61 | 39.6of 39.60Þ'56 
57 | 45-78] 33.96 44.06] 56.16 42.23] 38.28 40.30] 40.30] 57 
[| 56 46.59] 34-55 44-83] 36.79 43.07] 38.95 41.01] 41.01] 58 
59 | 47-39] 35-15 45-6T] 37-43 43-72] 39-62 41.72] 41.72] 59 
| 60 45.19} 35-74 46.38 38.06 44-45] 40.29 42.4-3} 42.43] 60 
| 70 | 56.22} 41.65 54-11} 44:41 51.85} 47.00 49-49] 49-49] 79 
80 | 64.25} 47.65 61.84] 50.75 59.26] 53:72 56.56} 56.56] 80 
90 | 72.28; 53.61 69.57] 57-09 66.67] 60.44 63.63} 63.63] 90 
109 |:80.32] 59.56 77-30] 63.43 74-08f 67.15 70.71Þ 70.71[100 
200 [160.64,1T9.12 1 54-60Þ1 26.86 148.16 34.30 141.41 141 «4.1200 
E Wi\ns| [frwlmns EW|NS| |EwW[as| 
4 Points + | --4 POM |; 4 Points. -F 4 Points. t. 
$3 Gor, 26 min. 5O deg. 27 min. 4.7 deg.. 40 min las deg. OO min. 
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TABLES Uſeful in 


Py 


A TABLE of 


L. | 0 I 2 3 | 4 5 6 
A. Adin. | Min. Min, | Min. | Min. Min. | Ain 
7'v © 600 | 1200 | 1801 | 2402 3004 | 3607 

I 10 610 þ 1210 | 1811 | 2412 | 3014] 3617 

2 20 | 620 | 1220 | 1821 | 2422 | 3024 | 3627 

3 30| 630 | 1230 | 1831 | 2432 | 3034 | 3637 

4 40 640 | 1240 | 1841 | 2442 | 3044 | 3647 
5 $go| 650 | 1250| 1851 | 2452 | 3054 | 3657 
6 60 660 | 1260 | 1861 | 2462 | 3064 | 3667 

7 70 | 670| 1270 | 1871 | 2472 } 3074 | 3677 

8 80 630 | 1280 | 1881 | 2482 | 3084 | 3687 

9 go | 690 | 1290 | 1891 | 2492 | 3094 | 3697 
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"NAVIGATION. 
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wi 


[ MERIDIONAL PARTS. 
L. } O | I | 2 3 4 | \ | '6 
2. | Min, | Atfin. | Min. | Min. | Men. | Ain. | Min... }* 
20 | 300 | goo | r5or | 2101 | 2502 | 3305 | 3908 | 
31 310 | 910 | 1517} 2111 | 2713 | 3315 | 3919 | 
32 320 920 | 1521 | 2121 } 2723 | 332$|- 3929 | 
| 33 | 330] 930 | 1531 | 2131 | 2733 | 3335 | 3939. | 
34} 300] 900] 1940 4 2140 | 2749.5 39000 2008 
35 350 950 | 1551 | 2131 } 2753 |. 3355-} 3959 
36 360 960 1561 2161 2763 3365 | 3969 | 
37 370 970 1571 2171 2773-] 3375 3979 
33 380 980 | 1581 | 2182 |: 2783 | 3386.| 3989 | 
39| 399] 990} 1591 | 2192 |: 2793 | 3396 | 3999 | 
40 400 | 1000 | 1601 2202 | 2803 | 3406 | 400g. 
WE 410 | 1010 | 1611 2212 | 2813 | 3416 | 4019 
42 420 | 1020 | 1621 Þ 2222 | 2823 | 3426 | 4029 
43 430 | 1030 | 1631 | 2232 | 2833 | 3436 | 4039 
44 440 | 1049 | 1641 2242 | 2843 | 3446 | 4049 
1 Ir rmrrnn nn ens 
' 45 | 450 | 1050] 1651 | 2252 | 2853 | 3456 | 4059. 
46 460:| 1060 | 1661 | 2262 | 2863 | 3466 | 4070 
* 47 470 | 1070 1671 2272 | 2873 | 3476 | qo80 
* 48 | 480-|. r080 | 1681 | 2282 | 2883 | 3486 | 40g0 
"49 | 499 | 1090 I691 2292 | 2893 | 3496-| 4100 
\ $0 | yoo] 1100 | 1701:þ 2302-f 2903 | 3506-| 4rio |; 
51 | $510 1110 | 1711; 2312 | 2914 3516] 4120 | 
. $2 þ $520 | 1120 I721 2322 | 2924; .3526:| 4130 |: 
$3 53of 1130 | 1731. 2332 |. 2934 3536. 4140 |: 
54 | 540 | 1140 | 1741 | 2342 | 2944.| -3546* 4150 
58 $50] 1150 | 1751] 2352: 2954-| :3556;| ,4160; [{ 
- 56. 560 | 1160 | 17612] 2362] 2964 | ;3566.fj ,4170' J: 
: 57. 570 I170 1771: 2372 | 2.972-- 13576: _ 14480) 
; 58:] 580 | 1180} 1781: 2382:}: 2984] : 3587] ,4190; FF 
59 | 590 |. 1490] 1791-1; 2392 |: 2994-] 3597-1] 4200 
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6173 
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5605 
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| 156257 
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NAVIGATION 


MERIDIONAL PARTS. 


: 7 8 9 IO II 12 | 13 
|[e.] Mir. | Min. | Min. | Ain. | Min. | Min | 24m. 
30 | 4513 | S119 | 5726 | 6335 | 6947 | 7561 | 8176 | 
3t | 4523 | 5129 | 5737 | 6346 | 6957 | 7571 | 8186 | 
32 | 4533 | $139 | 5747 |. 6356 | 6967 | 758: | 896 
33 | 4543 | 5149 | 5757 | 6366 | 6997 | 7592 | $8207 | 
34 | 4553 | S159 | 5767 | 6376 | 6989 | 7602 | 82157 
35 | 4563 | $199 | $777 | 6386 | 6998 | 7612 | 8227 
36 | 4573 | $180 | 5787 | 6396 | 7008 | 7622 | 8237 
37 | 4584 | 5190 | 5797 | 6406 | 7018 | 9633 | 8248 
33 | 4594 | 5200 | 5808 |. 6417 | 7028 | 7643 | 8258. 
39 | 4604 | $5210 | 5818 | 6427 | 7638 7653 | 8268 | 
49 | 4514 | 5220 | 5828 | 6437 | 7049 | 7663 | 8279. 
41 | 4524 | 5230 | 5838 | 6447 | 7059| 7674 | 8289 
42 | 4634 | 5249 | 5848 | 6457 | 7069 | 7684 | 8299 
43 | 4544 | $259 | 5858 | 6467 | 7079| 7694 | 8310 
44 | 4554 | 5260 | 5868 | 6477 | 7089 | 7704 | 8320 
45 | 4564 | 5271 | 5879 | 6488 | 71co| 19715 | 8330. 
45 | 4674 | 5281 | 5889 | 6498 | 7110] 57725 | 8341 
47 | 4684 | 5291 | 5899 | 6508 | 5120] 7735 | 8351 
43 | 4695 | 5301 | 5909 | '6518 | 7130] 7745 | 8361. 
49 | 4705 | $311 | S919 | 6528 | 7141.| 7756 | 8372 
50 | 4715 $321 $929 | 6539 | .7151 | 7766 8382 
Jr | 4725 | 5331 | 5939 | 6549 | 7161 | 7776 | $8392 
52 | 4735] 5341 | 5950 | 6559 | 7171 | 7786 | 8303 
53 | 474545351 | 5960 | 6569 | 7182 | 7799 | 8413 
54 | 4755 | $362 | $970 | 6579 | 7192 || vey 1. Saas 
55 | 4755 | 5372 | 5980 | 6590 | 7202 | 75817 | 8434 
56 | 4775 5382 5990 | 6600 | 7212 | 7827 |. 8444 
57 | 4785 | 5392 | 6000 | 6610 | 7223 | 9838 | 8454 
58-] 4796 | 5402 | 6010 | 6620 | 7233 7848 | 8465 
59 | 4806 | 5412 | 6021 | 6630 | 7243 | 7858]. 8475 


TABLES Whſut in 


A: TaBL'is- of 


14 5 16 
8485 | 9105 | 9728 
8495 |- 9115 | 9738 
8506 | 9126 | 974 
8516 | 9136 | 9759 
| 8526 | 9146 | 9769 


10353 


10363 


10374 
10384 


10395 


10405 
10416 
10426 
10437 
19447 


17 18 
Ain. | Min. 


1 0982 
10993 
11003 
IIO14 
11024 


11035 
11045 
11056 
I 1066 
11077 


[ 
FTz7 PII TI. 


10458 | 11087 | 11721 | 12358 
11 | 8599 | 9219 | 9842 | 10468 | 11098 | 11731 | 12368 
12 | 8610 | 9229 | 9852 | 10479 | 11108 | 11742 | 12379 
13 | 8620 | 9239 | 9863 | 10489 | 11119 | 11752 | 12390 
14 } 8630 | 9250 | 9873 | 10499 | 11129 | 11763 | 12400 
15 | 8641 | $9260 | 9884 | 10510 | 11140 | 11774 | 12411 
* 16 | 8651 | 9270 | 9894 | 10520 | 11150 | 11784 | 12422 
17 | 8661 9281 9904 | 10531 | 11161 | 11795 | 12432 
18 | 8672 | 92091 9915 | 10541 | 11171 | 11805 | 12443 
19 | 8682 | 9301 | 9925 | 10552 | 11182 | 11816 | 12454. 
20 | 8692 9312 9936 | 10562 | 11192 | 11827 | 12464 
21 | 8703 | 9322 | 9946 | 10573 | 11203 | 11837 | 12475 
22 | 8713 | 9332 | 9956 | 10583 | 11213 | 11848 | 12486 
23 | 8723 | 9343 | 9967 | 10593 | 11224 | 11858 | 12496 
24 | $734] 9353 | 9977 | 10604 | 11234 | 11869 | 12507 
25 | $744 | 9363 | 9988 10614 | 11245 | 11880 | 12518 
26 } 8754 | 9374 | 9998 | 10625 | 11255 | 11890 | 12528 
27 | 8765 | 9384 | 10008 | 10635 | 11266 | 1190t | 12539 
28 | 3775 | 9394 | xro019 | 10646 | 11276 | 11911 | 12550 
79. 11287 


NAVIGATION. 


Boox V. 35 
MERIDIONAL PARTS. 

L.j] 14 5 16 7 18 | L9 | 2 20 
eM.| Min, | Min. | Min. | Min, Min. n. | Ain, A Min. 
30 8796 9415 | 10040 | 10667 11297 | 11932 pr 
31 | 8806 | 9425 | 10050 | 10677 | 11308 Ii943 | 12582 
32 | 8816 | 9436 | 10061 | 10688 | 11318 I1954 | 12592 
33 | 3827 | 9446 | 10071 | 10698 | 11329 I1964 | 12603 
34 | 8837 | 9456.| 10081 | 10709 11340 | 11975 | 12614 
35 | 8847-| 9467 | 10092 | 10720 11351 | 11985 | 12624 
36 | 8858] 9477 | 10102 | 10730 | 11361 I1996 | 12635 
37 | 8868 | 9487 | 10113 | 10741 | 11372 12007 | 12646 | 
38 | 8878 | 9498 | 10123 | 10751 | 11382 | 12017 12656 
39 | 3889 | 9508 | 10134 | 10762 | 11393 12028 | 12667 
40 | 8899 | 9519 | 10144 | 10772 11403 | 12039 | 12678 
41 | 8909 | 9529 | 10154 | 10783 I1414 | 12049 | 12688 
42 | 8920 | 9539 | 10165 | 10793 11424 | 12060 | 12699 
43 | 8930 | 9550 | 10175 | 10804 11435 | 12071 | 12710 
44 | 8940 560 | 10186 | 10814 | 11446 | 12081 | 12721 
45 | 3951 | 9571 | 10196 | 10825 | 11456 | 12092 12731 
46 | Bg6r | 9581 | 10206 | 10835 | 11467 | 12102 12742 
47 | 8971 9592 | 10217 | 10846 | 11477 | 12113. 12753 
48 | 8982 | 9602 | 10227 | 10856 11488 | 12124 | 12763 
49 | 38992 | 9613 | 10238 | 1c867 | 11498 12134 | 12774 
x0 | 9002 | 9623 | 10248 | 10877 | 11509 | 12145 | 12785 
Fl 9012 9634 | 10259 | 10888 | 11520 12155 | 12795 
52 | 9023 | 9644 | 10269 | 10898 | 11530 | 12166 | 12806 
$3 | 9033 | 9655 | 10280 | 10909 | 11541 | 12197 12817 
54 | 9943 | 9665 | 10290 | 10919 | 11551 | 12187 | 12827 
55 | $954 | 9676 | 10301 | 10930 | 11562 | 12198 | 12838 
56 | 9064 | 9686 | 10311 | 10940 | 11572 | 12209 12849 
$7 | 92974 | 9696 | 10322 | 10951 | 11583 | 12219 | 12860 
58 | 9084 | 9707 | 10332 | 10961 | þk1594 | 12230 12870 
59 | 9095 | 9717 | 10343 1 10972 | 11604 | 12241 | 12881 
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> as - Ll 
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"TABLES Uſeſulin 


"4A Tv Ls of 
$-4Y Be | I ES 
By EY 22 | 23 | 724 | 25 26 | 27 

eAr.| Adin. | Min. | Ain. | Adin. | Mis. | Min, | Min. 
o | 12852 | 13537 | 14187 | 14841 | 15500 | 16165 | 16836 

1 | 12902 | 13548 | 14197 | 14852 | 15511 | 16176 | 16847 

2 | 12913 | 13558 | 14208 | 14863 | 15522 | 16187 | 16858 

3 | 12924 | 13569 | 14219 | 14873 | 15533 | 16198 | .16869 

4 | 12935 | 13580 | 14230 | 14884 | 15544 | 16209 | 16880 

5 | 12945 | 13550 | 14241 | 14895 15555 | 16220 | 16891 

6 | 12956 | 13601 | 1425I | 14906 | 15566 | 16232 |-16903 

7 | 12967 | 13612 | 14262 | 14917 | 15577 | 16243 | 16914 

8 | 12978 | 13623 | 14273 | 14928 | 15588 | 16254 | 16925 

9 1299S | 13633 | 14284 | 14939 | 15599 16265 | 16936 

10 | 12999 | 13644 | 14295 | 14950 15610 | 16276 16948 
11 | 13010 | 13655 | 14306 | 14961 | 15621 | 16287 | 16959 
12 | 13020 | 13666 | 14317 | 14972 | 15632 | 16298 | 16970 
13 | 13931 | 13676 | 14328 | 14983 | 15643 | 16310 | 16987 
14 | 13042 | 13687 | 14339 | 14994 | 15654 16320 | 16993 
15 | 13053 | 13698 | 14349 | 15005 | 15665 | 16332 | 17004 
16 | 13063 | 13709 | 14360 | 15016 | 15676 | 16343 | 17015 
17 | 13074 | 13720 | 14371 ! 15027 | 15687 | 16354 | 17026 
18 | 13085 | 13731 | 14382 | 15038 | 15698 | 16365 | 17038 

| 19 | 13096 | 13742 | 14393 | 15049 15710 | 16377 | 17049 
| 20 | 13106 | 13753 | 14404 | 15060 | 15721 | 16388 | 17060 
21 | 13117 | 13764 | 14415 | 15071 | 15732. | 16399 | 17071 
J. 22 | 13128 | 13774 | 14426 | 15082 | 15743 | 16410 | 17083 
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” 


WALNA NA NMAAMY WM YNMANMA MMM 


DCECCLICELEES 


| 


ir. Diftind 
Alles. 

2} 779 

J] 790 

[0 eſo) 

I3| | 812 
17] | 823 
21] | 833 
26] 844 
30] 855 
34} 866 
38] 877 
43] 887 
471 1399 
31} {909 
J5] 920 
O00] 931 
©4H 942 
OS| _ 952 
1 3] - 963 
17] 974 
21] 985 
26] 996 
30} 1007 
34 1017 
39! 1028 


I I<IgJswv lk <----y 


+Ramb,45%00', 

Diſt.in A} Dif. « 
Alles. ;D. 1 Miles. 
866] [12 1018 
878\ [12 I032 
890| [12 1047 
CO2] |I[2 I O61 
914] j12 1075 
926] [12 I089 
938] [13 1103 
95JO| 113 1449 
962{ [13 I13] 
974] [13 1146 
986] 113 I 160! 
" 998] [13 $6 1174 
10109] 11.4 1188, 
1022] j|14 1202 
I034] jI 4 1216 
1046] |I 4 1230; 
1058] [14 12.4.4 
1079] [14 _59] 1259 
Lo82| 15 12.72 
1094] |15 1281 
1106| [15 1301 
1118] [15 1315 
1131] |15 1329 
1143] j16 1343 


Boox V.' 


N-4F 16 4 T1 @N. 


\ 
». 


with the Ditjerence of Longitudes and Latitudes. 


S 


; 5 Rumb, 50" WE | | 6 Rumb, 67? 30. 7 Kumivo, 78? 45'. 
Latitude. Longitude. Dj fy q Longitude. Dift. in Longitude. Dift. in 
D. M. | D. ML | Mites. | [D. M. Miles. | | D. M. | Mites 
12 © | 1& 04: | $6 29 12 | 188g 69 48 } 3661 

| 12 | 10 j 18 20: £314 29 36 |. 1908 61 35 | 3742 
12; 20 | 1 36 | $330 30.. ©0 | 1934 62. 28 | 3793 
12. $o | 16. 4+ | T5390 30. 25 | 1960 63 20 | 3844 
12 . qo F ry ©7 | £260 39: 50 | 1986 64 12 | 3896 

ſj 12 $50 | 19 22 | 1386 |- | 31 14 {2003 65 5 | 3947 
13. o | 19 38 | 1404 || 31 39| 2038 | | 65 55 | 3998 
13 10 | 19 $52 | 1422 | | 32. oþ 2064 66 46 | 4049 
13.20 | 20. 08 | £440 32 29 | 2090 $7 38 | 4101 
13 30 | 20 34 | 1458 32. 53-| 2117 | | 68- 30-| 4152 
13 _ 409-| 20 39:6 1476 33--10 | 2143 69+ 23:| 4203 
13 JO 4 3© + | 1494 33 43 | 2169 -70- 19-1] 4292 
14. Oo 201 1064 8512 34* 10 | 2195 71 ©8 | 4306 
14 jo þ at 21 I530 34 '34 2221 71 TL O39 
14' 20 | 21 40 | 1548 | | 34- 59 | 2247 | | 72 49 | 4408 
14 30 | 21. 55 | 1566 35- 24 | 2273 73 42 | 4459 
14 40 |22 1x-| 1584 | | 35 49 | 2300 | | 74 34 | 4511 
14 50 | 22 26 | 1592 | | 36 13 | 2326 75 23 | 4562 
15 o.| 22 43 | 1620 | | 36 30 | 2352 70- 16 | 4613 
15 10|22 $57] 1638 | | 37 03 | 2378 | | 77 o9 | 4664 
15 20 | 23: 14.| 1656 37 28 | 2404 78 - ©2.| 4716 
15 30|23 283 | 1674 37 -.52 || 2430 78. 55:| 4767 
15 40] 23 44 1692 38- 18-] 2456 79: 47 | 4818 
15 4g0 | 24 04 | 1910 38 42 | 2482 80. 38 | 4870 
16: -o0 | 24 16 | 1928 39 ©8 | 2559 | | 81 29 | 4921 
16. 1a | 24 31.] 1746 39 35 | 2535 82 28 | 4672 
16 20 | 24 47 | 1764 39. 58 | 2561 83 16 | 5023 
16 30 |25 02 | 1782 40. 25 | 2597: 85. ©9-| 5075 
16 4a | 25 18 | 1800 49 Fo | 2613 34 - 58 | 5126 
16 50 | 25 34 ! 1818. 41 15 | 2639 | | 85 55 | 5197 

17 Of 20: 49 1936 41 4O | 2665 86 44 5228 
17 10.|-26 os | 1354 | 42 ©5 | 2691 879 3 5280 
17 204 26 21-} 1972 42 + 30 | 2718 88 31 | 5331 
17 30 | 26 36 | 1890 42 FE | 2744 89- 25-| 5382 | 

Pal 40 | 26 52 | 1908 43 21 2770 90 19 | 5433 
17 io | 27 08-5 1926 43 46 | 2796 91 C7 | 5485 


"TABLES Uſeful in 


Boox V. 
Loxodromiques, or Traverſe-Tables of Miles, | 
$6; iKumb, 11* 15. 2 Kumby2.2"30'. 3Rumb, 3 345" 14 Rum 245%00. 
tude, Longit. Dift.in Longit. Diſt.i Lonen. Diſt.in Longit. Diſt.in| 
{9. MD. M.} 2:les.| [D. M. Miles D. M.|iles.| D. M.|2les.| 
$—_—— . = HER 
. 8 of 3 35, [ION |.7 34] 1169] [12 14] 1290| [18 19] 1527 
£8 10] 3 409| 1111] | 7 40] 1189] |12 21] 1318] [18 29] 1541 
118 20] 3 42 1122] | 7 44] 1191] [12 28] 1323] [18 39] 1556 
1:3 30] 3 44] 1132] | 7 48] 1201] [12 35] 1335] [18 49 1570 
18 49] 3 46] 1142] | 7 52] 1212] |12 42] 1347] [19 oo 1584. 
iS 593 49] 1152] |.7 57] 1223] |'2 49] 1359] [19 10] 1598 
9 © 3 $i] 1162|-| 8 o1| 1234] |i2 56] 1371] [19 21| 1612 
i9 10) 3 $3] 1173] | 8 o5| 1245] [13 03] 1383] [19 31] 1626 
19 20] 3 55] 1183] | 8 10] 1256] [13 11] 1395] 19 42 1640 
1'9 30] 3 57] 1193] | 8 14] 1266} [13 18] 1407] [19 53] 1655 
19 49 3 59j 1203] | 8 19] 1277] [13 25] 1419} ho og] 1669 
19 59 4 oi] 1213] | 8 23] 1288] |13 -32] 1431] ho 14] 1683 
20 © 4 04\1224\| 8 28] 1299] 113 39-1443] ho '25| 1697 
20 IO] 4 07: 1234| | 8 32] 1319] [13 46] 1455] 2o 35| 17211 
20 20] 4 og: 1244] | 8 36] 1321] |13 53] 1467 
20 3ol 4 11]. 1254 $ 41] 1331] [14 d2| 1479 
20 40] 4 13j 1264] | 8 45] 1342] [14 08] 1491 
20 50, 4 _I5: 1274 | B 49] 1353} [14 15] 1503 
21 ©, 4 17; 1285] | 8 54] 1364 [14 22] 1515 
21 10] 4 19 1295] | 8 59| 1375! [14 29] 1527 
21 20] 4 21! 1305] | 9 03] 1385] [14 36] 1539 
21 30 4 23] 1315] | 9 07 1396, [14 44 155! 
21 409] 4 25) 1325] | 9 12] 1407, [14 5i| 1563 
21 50] 4 27, 1336] | 9 16] 1418, 14 58] 1575 
. 22 © 4 29| 1346] | 9 20] 1429, [15 os| 1588] 
22 IO, 4 31. 1356| | 9 25] 1440 ]I5 12] 1600 
22 20, 4 33 1366] | © 30] 1450 [|15 19] 1612 
22 30, 4 35; 1376] | 9 34] 1461; [15 26] 1624 
22 49, 4 37, 138] | 9 38] 1472} |15 33] 1636 
22 50, 4 40, 1397] | 9 42] 1483! [15 41] 1648 
23 © 4 42i 1407|.| 9 4] 1494 [15 48] 1660]. 
$3 10-4 44 1417] | 9 $2] 1505 It5 55] 1672]. 
23 20) 4 46; 1427] | 9 57 1515; [16 03] 1684 
23 30 4 a8 1438] flo o2] 1526; [16 I 1696 
28 49 4 509, 1448] 10 ©7, 1537] [16 17] 1708 
[23 50 4 52] 1458] [10 11 1548; |16 24f 1720 


? 


Boox V. 
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with the Difference of Longitudes and Latitudes. 
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. 
Trl ==> » hoot =p = ago SEE at EZ Sat By! ESSE "= EEE 6 "EN Pu 

I <jel . __—— ALES - "ac A P- = : Q GS : 

hho OO TE —— _- — — _ - — ow + +4 ” w > nr gs ; Sex , => »= ae wv 2 
a: 3 Y$- - 4% _ _— £5 
s Seo th * IF 49 SE ata St S - . -— —_ — re Seer _— - — 

. —_— mer: II. : X 
— = _ 
<Y PR -— =_ —x Nr —__ - I -” v— vy =, 


tk T5 Rumb, 56* 157. | | 6 Rumb, 67* 30'-] | 7 Rumb, 78" 457 
Latitude. ——" = amy 5 © wo 8 7 ov — 
Longitude. Dift. in Longitude. DiPt. in Longitude. DiPt. in 
1-H 5 I | les. D. M. | Ales, D. M. | Ales. 
18 :-0 | 27 24] 1944 44 1I1| 2822 92 O1:} 5536 
18 10 27 39] 1962 | | 44 37 | 2848 | | 92 55] 5587 
18 20 | 27 55 | 1980 44 02 |»2874 93 44 | 5638 
18 30 þ|28 11 | 1998 45 27-| 2901 $4 49} 5690 
18 40 |28 27 | 2016 45 55 | 2927 95 32:| 5741 
18 5o | 28 42 | 2034 | | 46 1B | 2953 | | 955 55 | 5792 
19 o| 28 $8 | 2052 45 45 | 2979 97 29.| 5843 |: 
I9 10 | 29 14 | 2070 47 11 | 3005 98+: 14] 5895. þ. 
19 20 |29 3a| 2088 |-| 47 36 | 3031 | | 99 og] 5945 
19 30 | 29 46 | 2106 48 o2 | 3057 99. 58-| 5997 
'19 40 | 30 oz2 | 2124 48 27 | 3083 100, 52 | 6048 |: 
19 50 | 30 18.| 2142 48 $53] 3110 | jiot 46-| 6100 
20 Oo 30 34 | 2160 49 18 3136 IO2. 40 GIF1 
20 10| 3o 50 | 2198 49. 44 | 3162 103 30 | 6202 
20 20 | 31 06 | 2196 50 -@9;| 3188 | [104 25:| 6254 
20- 20 | $3 22: | 3354 50: 35 [3216 IO05 19-| 6305 
20 qo | 31 37:| 2232 51 D0O1 [|-3230 [06 14 | 6356 
20 50 | 31 53 | 2250 Fl 26 |.3266 | [107 08. | 6407 
| 2x -© | 32 o9 |. 3268 51 - 52 | 3292 | [108 03 | 6458 
21 10 | 33 25 | 330 52 20 | 3319 | [108 53 | 6510 
21 20 | 32 42 | 2304 $2: -43 | 3345 | - [199. 48. | 6561 
21 30 | 32 57 | 2322 $3 11 | 3371.| 110. 43-| 6612 
21 40 | 33. 14 | 2349] | 53 37 | 3397 | |111 38 | 6664 
21 $0 | 33 20 | 23549 F+ 03 | 3423 | j112 32 | 6715 
22 0©o|33 46.12376 | | 54 29] 3449 | |113. 25 | 6746 
F 22 10 | 34 02 | 2394. 54+ $$ | 3475 114.. 20 | 6797 
22 20 | 34. 15 | qa2 55- 21 | 3502 [15.13 | 6849 
22. 3O | 34 35 | 2430 55 47 | 3528-] [116 og 6900 
22 40 | 34 51 | 244 $6: 13 | 3554 | :]{17* O04 | 6951 
22 50 | 35 07 | 2466 | | 56 39 | 3580 | [117 59 | 7002 
23 of 35 23 | 2484 | | 57 oy | 3606] 118. 50 | 76 75 
23 10 | 35 40 | 2502 57 31 | 3632:| [119+ 45 | 71:6 
23 20] 35 56 | 2520 57 57] 3658 | [120 .4t | 7177 
-23 30| 36 12:| 2538 58 23 | 3684 | |12r- 37 | 7228 
'23 40| 36 28 | 2556 | | 58- 52 | 371E | *[122- 32 | 728c 
23 $50 | 36 45 | 2574 [|_| 59 18" 3736 |: 1123: 7331 
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TABLES Uſeful n 


ana. ate. _ 


| Book V. 


—— 


Loxodromiques , or Traverſe-Tables of Miles, 


" SRPY tRumb, 1115. [2 Rumb,22*30'} |3Rumb, z 3%". 4Rumb, 45%0. 
tude. Lorgit. | D ihin —_ DiÞ.in Longit. Dift.in | Longit. Diſt.in 
[3 w_ M.' 22:les. D. | M4 Miles. D. M. Miles, 1D. M |bles. 
24 © 4 55+ 1468| [to 15] 1559] [16 31] 1732] [24 44| 2036] 
24-10} 4 57, 1478] to 19] 1570) 116 39] 1744] [24 55] 2041 
24 20| 4. 59] 1489] 1@ 24| 1580] [16 46| 1756| [25 os 2055 
24 30] 5 O2j 1499] ſlo 29] 1591] [16 53! 1768| [25 17] 2059 
24 49 5 ©4| 1509] [lo 33] 1602] [17 . 01} 1980, [25 28] 2083 
24 50, 5 - 06; 1519] [to 37] 1613] 17 o8| 1792! 25 32| 2097 
285 QA 5 08; 1530] jloO 42| I624) [17 16| 1804 9 5O| 2121 
25 10 5. 10; 1540] [10 46] 1634) 17 23] 1816; ſ26 or] 2135 
25.20) 5 12{ 1550] [tO Fi] 1645] 119 30] 1828) Þ6 12] 2150 
25 39 5 14, 1560] j1O $6] 1656] (17 38 1840! 26 23 2164 
25 40 5 16 1570] j11 O1| 1667] j179 45] 1852] 6 34 2178 
25 5% 5 18! 1580] [11 o5| 1678] [19 52] 1864] 26 45] 2192 
[26 of 5 211 1591] [11 og 1688] [18 oo] 1876 56 T6| 2206 
26 10) 5 23! 1601] [12 14] 1699, [18 07] 1888| '27 o7| 2220 
26 20; 5 26! 1611] [11 19]'1719, j18 15] 1900, 27 o8| 2234 
26 30] 5 28, 1621| |11 23 1721! [18 22] 1912 27 29] 2249 
26 49] 5 30, 1631] |11 28 1732, 18 - 3c] 1924] '27. 40 2263 
26 5o 5 32, 1642] j1T 32] 1743; [18 37] 1936] 27 51| 2277 
27:0 5 34 1652] j11 37 I753| 18 45 I 94.8 28 03 2291 
27 10| 5 36 1662] [t1 42] 1764 |18 $2] 1960] 28 14] 2305 
27 20 5 39 1672] 111 47-1775. [19 oo 1972] 28 25| 2319 
27 305 41; 1682] tt 51]'1786 [19 of 19841 28 39] 2333 
27 40 5 43! 1693] jt11 56] 1797 j19 15] 1996| '28 49 2348 
27 509) 5 45 1703] j12 oi] 1808 [tg 22] 2008] '28 5g} 2362 
25 Of 5 48: 17131 12 o6} 1818 [19 30 2021] 29 11] 2376 
2G 10;.5 59! 1723; {12 * 16} 1829 |19 37] 2033] 29 22] 2390 
20 20, 5 $24:1735 12 15] 1840 |i19 45] 2045] 2 34 240 
= 30, 5 55! 1744 12 2c 1851| [19 56] 2057 29 46 Es 
- ” 3 57; 1754 Iz; 24 Snag 20 Ooj| 2069 29 57] 2432 
6 ' 09: 1764] [12 30 1872 0 o8| 2081] '30 o8f 2447 
29 © 6 O21 7746 2:38 1 883 20 16| 2093 '30 19 2461 
29 10 6 - 04; 1794} (12 35] 1894 [20 23| 2105] 120 31] 2475 
[29 20; 6 07} 1795] [12 43] 1995 Þo 3of 2117] '5zo 43] 2489 
29 59 6 09; 1805] [12 '4E] 1916; j2o 3K 2125) 130 54] 250 
29 49 6- 11, 1815] [12 52] 1927, [20 461 2141] {31 o5 _ 
20” 'FR 6 15] r825 [12 | 1937: [20 v4 __ 37: 17 2531 
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with the Difference of Longitudes and Latitudes. 


G — 


Latitude. 


5 Rumb, 56* 157. 


Lowugitude. 


Dif. in 


Ales: 


6 Rumb, 6575* 3 &. 


Longitude. 


2592 
2610 


EA 


|DiP. in 


Ales. | 


59 
60 


60 
GI 


3763 


1128 57 


7 Rumb, 78" 45" 


Longitude, 
» 


I24 24 
I25 15 
126 , r1 
127 : 07 
128 00 


I29 $2 
130 48 
130 44 
(132 56 
1133 33 
134 29 
135 26 
136 23 
137 20 
138 17 
1139 O9 
'I 4O O7 


DifÞ. in 


Ale s, 


7381 
7432 
7494 
7535 
7586 


7537 


| 


Md 


7689 
7740 
7791 
7842 
79894 
7945. 
7996 
8048 
8098 
8150 
8201 
8253 


.I4T O4 
[142 1 
56 
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os TABLES Uſefukm., Boon Vs 


Loxodromiques , or Traverſe-Tables of Miles , 

_— 1 Rumb, 1121 5'.\ \2Rumb,22%30!' ' 3Rumb,3 345". +Kumb, 45700". 
Pndes Longit.| Diſtin | Longit DiÞ.in | Longit Diſtinl Longtr. Dift.in 
D. M:JD. M.| les. | 1D; M: 2Gles. JD. M:) Aves. |D. M.| Miles. 
30 of 6 156] 1835] |13. ' 02 1948] j|21 O1] 2165] [31 28 2546 
30 rio]'s 18] 1845] j13. 07] 1959] 121 og 2177] 131 409] 2560 
30 20] 6 20| 1856] [13 11] 1970] [21 17] 2189] 131 51 2574 
30 3d|'6 23] t866| !13 16] 1981]: [21 + 24þ 2201] j32, . 03| 2588 
30. 4$O 6: 25 1876 13 21 I 992 21 32] 2213] 132. 15 2602 
po god 27] ron uy Un One BY | EP 2220432 297-2616 
31, of 6. 29] 1896] [13 30o| 2013] j21 47] 2237]. [32 3% 2630 
31 10] 6 31] 1907] 13 35] 2024] ſ21 55] 2249] 132 ag}: 2645 
+1. 20 6 34} 1917] j13 40 2035] [22 © 2261 33. ©O 2659 
31 30] 6. 36| 1927] j13 45] 2046] [22 11 2273] [33 12| 2673 
31.40] 6 39] 1937] j13 $50]-2056]'|[22 1g 2285]. [33 '25]. 2687 
31 50| 6 . 41] 1947] i13 56] 2067] [22 27] 2297] 133' :37| 2701 
132: | 6 43 1958 (14 Ol 2078] [22 34] 230s| 133 48| 2715 
32 10] 6 426| 1968 114 06 2089] [22 42] 2321] [34 00] 2730 
32: 20] 6 48] 1978 14 19] 2109] [221 $c1.2333] 134 12] 2744 
32: 3o| 6. 50] 1988 14 T5} 2111} [22 5+} 2345] [34 24! 2758 
2:40 6 52] 19938] i114 20| 2121|:-|123 06-2357] [34. 36 2772) 
32: 50] 6 55-2009] 14 25] 2132] [23; 14]'2369| [34 48j 2786 
33. os 57] 2019] [14. 30-2143] {23, 21]'2381] j35 09 2800 
33 19) 7 oo[2029] 14 3|2154þ 23 3<| 2393] j35 12] 2814 
133 20] 7 ©3| 2039] 14 40 2165] 23 3e] 2405] 135 23] 2828 
33 3d] 7 05] 2049] 14 45] 2176] {23 44 2417] [35. -35] 2843] 
'33 40] 7 08]. 2060 14. 49 2186] '23 5a 2429] [35 47] 2857 
33 59_7__19/2070| 14 542197] 24 __ 02] 2441] 135 _ 59] 2871 
34 of 7 13] 2080| 14 | 59] 2208] 24 ie 2454] 13s 11] 2885 
34 10] 7 15]|-2090] 15 o4l 2215s 24 1] 2466| 136 23] 2890 
(34 20] 7 18] 2000 15 Og 2230 24 26 2478] 136 35] 2603 
34. 3} 7- 202111] j15 1.4 2240] 24 34] 2450 [356 47] 2917 
34.49] 7" 22} 2121] 15. ,.20, 2251] 24 42] 2502] [136 $56| 2932 
34 50] 7 24\ 213r} |15 35 2262] 24 Je 2514| [37 12] 2946 
25 o 7 26|2141] [15392273 24 5s] 2526] [37 24] 297c 
38-10]. 7: 25] 2151] J5 34 2284j 25 ©] 253 [7 36] 2984 
35 24 7 31] 2162] |15 39 2295] 25 15} 255} 7 48] 30st 
35 30] 7 34{ 2172] [15 44 2305] '25 25] 2562] |38 co} 3012 
[35 49 7 26] 2182] [15 50 2316] 25 31, 2574] 138 13] 3026 
35 5ol 7 38-2192] {15 55] 23271 25: 40] 25861 138 25| 3ogr| 


Book V. NAHVLIG AT-10 N. 99 
TT the Ditch of L;dngitudes' and Lriades | 
Et Zhi "5 Rumb, 56* ry 1 | 6<RumÞ, 69 30] | | 7 Rumb, 78* 45". 
| AHAE. | Longitude. DiRinl Longinuds, DiPt. in( © Longitude.) ,, b. in 7, 
D. M. |-D. M. | 2les.| | D. M. | Ales. D. M. -] les. 
| 30 .o | 47 06 | 32q0:;|-. | 76: - 00 | 4704 58 15 |-9226 
30 1o| 47 24 | 3258] | 76-27 | 4730 | i159 14 | 9279 
30 20 | 47 41 | 3276 76 55-| 4756 | |160| 08 | 9329 
309. 30 | 47 5831:3294 | | 77 23 | 4782 | {161 08 | 9380 
30 40 |48 16 | 3312 77 :51 | 4808 162 07 | 9431 | 
30 50 | 48 33 | 3339 | | 78. 19] 4334 163 06 | 9483 
31 o | 48 50-'3348 | | 78--47 | 4860 | j164 03 | 9534 
31 10 | 49 08 | 5366 79-- 17 | 4885 | j165 03:] 9585 
31 ' 20 | 49 25 3384 79-- 434 4913.| [166 or | 9636 
| 31 30 | 49:43 | 3402 80 | 13-{| 4939 [167 OO *| 9688 
31 40 | 59 Ol Rear 80 - 41 | 4965 | [168 oo | 9739 
3r 50 | 59 18 113438 81 10 | 4991 1169 OO | 9790 
32 og 50 36 |:3456 8r 38-| 5017] 1170 00 | 9842 
32 ro | 59.53 | 3474| | 82 06 |. 5043 170 55 | 9893 
32 20 | 51. 11-|i 3492 82  35'| 5069 \I7t 55 | 9944 
32 30 | 51 29| 3516 | | 83 31'] 5095 | {172 + 56 | 9995 
32 420 |:51 47 | 3528 | | 83 32 | 5122 173 56 [10047 
32 50 | 52 o4 | 3546 | | 84 or | 5148 | [174 53 [10098 
33 of 52 22 3564 84 29| 5174 | [175 54 [10149 
33 10| 52 40 | 3582 84 58 | 5200 (176 55 [10200 
53 20 | 52 58. | | 3500 83 26-| 5226 | 177. 56 [10252 
33 30 | 53 16 þ&18] | 85- 55| 5252 | 178 57 [10303 
33 40 | '53 34 3636 | | 86 26 | 5278 | 179 58 [10354 
33 50|53 50 | 3554 | | 86 52 | 5305 | 1180 57 [10405 
34 "0 | 54 10 | 3672 87 24 | 533r | '181 $56 [10457 
34 10| 54 28 | 3690 | | 87 52 | 5357 | 182 57 [10508 
34 2054: 46 | 37087] | 88. 02 | 5393 183 59 [10559 
34 3055 04 | 37267 | 88: 50 | 5499 | j184 59 [10610 
34 40| 55 22 [3744] 89- 20 | 5435 185 58 [10662 
34 50 | 55 4r | 3762 | | 89 49 | 5461 1187 00 [10713 
| 35 0155 $9 | 3780 | | 90 19 5488 188 02 110764 
| 35 10| 56 17 | 3798 | | 90 48 | 5514 | [189 o5 (rovrs 
135, 20| 56 354.3316 | | 91 18 | 5540 | [190 04 [10867 
35 3015s 54 | 3534 | || 91 48 | 5566 | [191 06 Jrogrs 
35; 40 | 57 12 | 3852 | | 92: 17 | 5592 | [192 09 f10969 
35 50 | 57 30 |] 3870 | | 92 as | $618 193 11 [11020 | 
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_—— 


Loxodroiniques , -or Trayerſe-Tables of Mites , 


Lati- 


D. M. 


iRumb, 1115. 
rude. | Longit. 


M. 


Diſt .in 
Mites; 


Longtt. 
M.| 


D. 


[2Rumb, 22*30' 


Dift.in| 
Allles. 


| 225Z 


2202 
2212 
2223 
2233 
2243 


16 
16 
16 
16 
I6 


16 


, 2370 


2338| 
2349 
2360 


i 


238} 
2392 


" 2263 


2274 
2284. 


22.94 
2304, 
2314 


16 
16 
6 
16 
16 
16 


2325] 
' 2335 


2345 
2.355 
2.366; 
2376 


C—_— 


2.386, 
2.396; 


. 2406, 


2417 


2427, 


2437 


© O0VvOGE co| 250060 ©OOORM oa aKH OKAY AU [USAQAUAY & 


2403 


. 2446 


2414 
2425 
2435 


2457 


17 
17 
17 
1 
17 
17 


| 2522 


2468 
2479 


2490] 
2500 


2517 


3Rumb, 3 3%4 5'- 


Longit. 


D. 


25 


25 


M 


49 
37 


4Rumb, 45 *00'. 


Dift.in| 
| Ales, 


17 


1 2533 


2544 
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Book Y, N A V F G A T 1 0 N. 
- with the Difference of Longitudes and Latitudes, 

5 Rumb, 56* l5'. 6 Rumb, 67" 30”. 7 Kumb, 78* 45'; 
LAMA. Longitud, \ . | | Longitude.,,.. Longitade.| 51. 

Longitude. pipe. in} [OE Ei Dip. in Brut | Diſt. in| 
D. M.| D. M. i Miles. D. M. | Ales. D. M. | Ales. | 
365 o|57 49 | 3888 93 16 | 5644 | 194 14 j11072 
36 10 | 58 o8 | 3906 93 48 | 5670 | j195 17 11123 
36 20 | 58 26 | 3924 94 16 | 5697 196 18 [11174 
36 30 | 58 45 | 3942 94 48 | $723 [97 20 [11226 
36 40 | 59 03 | 3960 95 18 | 5741 198 22 [11277 
36 5o | 59 22 | 3978 | | 95 48 | 5775 | [199 26 11328 |. 
37 o©o | 59 41 | 3996 96 18 | 5801 200 29 [11379 |. 
37 10 | 60 oo | 4014 96 48 | 5827 | 91 31 [11421 
37 20 | 60 18 | 4032 97 18 | 5853 | 202 33 [11472 
37 30 | 60 37 | 425o | | 97 48 | 5879 | 03 37 [11423 
| 37 go | 60 56 | 4068 | | 98 19 | 5906 | RO4 41 [11574 
37 50 |51 15 | 4086 98 49 | 5932 | [205 46 [11626 
38 of[61 34 | 4104 | | 99 19 | 5958 | [206 5o [11687 
38 10 | 61 52 | 4122 99 49 | 5984 | [207 54 [11738 
38 20 | 62 12 | 4149 | [100 20 | 6010 208 55 [11789 
38 30 | 62 31 | 4158 | [100 51 | 6036 | R10 06 11841 
38 go |62 50 | 4176 | |10L 24 6062 | [211 ©5 [11892 
'38 50 | 63 oo | 4194 | jIot 52 6089 | [12 10 [11943 
39 o©|f 63 29 | 4212 IO2 26 | G6I1I5 213 15 [11994 
39 10 | 63 48 | 4230 IO2 $6. | GI41 214, 20 [12046 
39 20 | 64 07 4248 | [103. 28 | 6167 | RIF. 24 [12097 
39 30 | 64 27 | 4266 | {103 58 | 6193-| 16. 29 [12148 
39 40 | 64 46 | 4284 | |104. 30 | 6219 | RI7 © 35 12199 
39 50 | 65 os | 4302 | jno5 o2 | 6245 | 18" 41 12251 
40 of 65 25 | 4820] #95 32 | vags nn gr 12302 
40 10 | 65 45 | 4338 | |195. 04 | 6298 | 1220. 49. [12353 
40 20 | 66 O4 4.356 106. 35 | 6324 221. $6.[12404 
| 4O 30 | 66 24 | 4374 I07.- O06 6350 223_ 03 12456 
| 40 40 | 66 44 | 4392 | [127-' 39 6378 | [224.10 [12507 
. 40 50 | 67 04 | 4410 108: 10 | 6402. | [225 -18 [13558 
Pr”y ret 4428” 108. 42 | 6428 226. 23.|12609 
41 10| 67 43 4436 109. 16 | 6454 | [227 27. t26G1 
41 20 | 68 03 | 4454 | |199- 46 | 6480 | [228 35.12712 
41 30 | 68 23 | 4472 110 +20 | 6507 | |229. 43.112763 
41 4© 68. 43 | 4490 119...52 | 6533 | [230-: 46 12015 
$0169 03 [-4418| [112 25 | 6559,| [2pr.-. 58 [12866 | : 
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51 


R— 


.2600 
24\ 2610 
27; 2620 
30, 2631 
32; 2641 
35 
7 
40; 2671 
43) 2632 


2569 
2580 
2590 


2651 
2661 


2692 
2.702 


2712] 
54! 2722] 
57, 
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2733 
2743 


Longtt. 


Diſt.in 


D. M. 


12 
18 
23 
29 
35 


46 
J1 


40 
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3Rumb, 33%45\. 


4RKumb, 45*00'. 


3 


Longtt. 


Diſt.in 


D. 


M. 


Atiles, 


Longit. 


2728 
2739 
2749 
2760 
2771 
27092 


31I 
31 
3I 
3I 
3TI 


b A 


00! 
oO8 
I7 
26 
35 
44 


3031 
3943 
3055 
3067 
3079 
3091 


2793 
2803 
2814 
2825 
2836 
2847 


En = 


2858 
2868 
2879 
2890 
2901 
2912 


03] 2753 


06; 
OB 


T 


14 


17, 6804 


2703 
2773 
2784 
2794 


I9, 
22; 


2814 


2824] 


2835 
2845 
2855 
2865 


2875 
2886 


2896 


2506] 


2916 


| 3041 


2923 
2933! 
2944 
2955 
2.966, 
2977] 
2.988, 
(2998, 


8009, 
Kao 


J | 
3031 


3052 
3063 
3974 
3085 
Z30g6 
3106 


- 
32 
32 
32 


3103 
3115 
3127 
3139 
2151 
3163 


3175 
3187 
3199 
3211 


3223] 


3235 


3247 
3259 


3271] 


3283 
295 
3 


3319 
3331 
3343 
3356 
3368 


3380| 


3392 
3404 
3416 
3428 
3440 
34592 


Hes. 


Diſt.in 
3564 
3578 
3592 
3606 
3620 

_3634 
3649 
3663 
3677 
3601 
3715 
3729 


3733 
3748 
3762 
3776 


3790 
3804 


* 3818 
3832 
3847 
3861, 
3875] 
3389 
3903 
3917 
3931 
3946 
3960 
3974 
3988 
4002 
| 4016 
4030 
4045 
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with the-Difference of Longitudes and Latitudes. 


X Fs | 5 Kumby 56" 15% | 
Latitude, FT_.cC 
£.ongitude. | DiPt. is | 

D. M. | D* M. | Miles. 
42 o©o|69 23 | 4536 
42 10 | 69 43 | 4554 
42 20 | 70 O4+ | 4572 
42 30 |.70 24 | 4590 
42. 40 | 70 44 | 4508 
4 0 LCL 
43 o|71 25 | 4944 
43 10| 71 45 | 4562 

| 43 20 | 72 06 | 4680 
43 3o | 72 27 | 4598 
43 40 | 72 47 | 4716 
43 5o|73 08 | 4734_ 
44 o| 73 29 | 4752 
44 10 | 73 $0.,| 4770 
44 20 | 74 11 | 4788 
44 |30 | 74 31 | 4806 
44 40 | 74. 52 | 482 
44 50 | 75 12 |-4842_ 
45 ©] 75 35 | 4860 
45 10| 75- 56 | 4878 
45 20 | 76 17] 43896 
45 30| 75 -38 | 4914 
45 40 | 77 ©O | 4932 
45 50 | 77 21 | 4950 
45 o©| 77 - 43 | 4969 
46 10 | 78 04 | 4986 
45 20 | 7B 26 | 5004 
45 30 | 78 47 | 5922 
45 49 [7p WO] wW- 
4 $0 178 301209. 
47 ' 0] 79-93 } 1 
47- 10 | 80. 15 | 5994 
47 20 | 80 37 | $112 
47 30 | Bo 59 | 5130 
47 4o| 81 22 | 5140 


[124 


7 Rumb, 78* 45. 


6 Rumb, 67? 30O'. 
ys. 7 
D. M. } Ales. 
74-40 6595 | 
112--290-} 6843 1 
113 Ol | 6637 
IIZ 34 | 6663 
II4 O6 | 6690 
114 39 | 6716 
115 12 | 6742 
[15 45 | 6768 
116. 19 | 6794 
116 F1 | 6820 
þ is 20T - 6846 
117 59 |6872 
119 34 | 6599 
I19. O06 | 6925 
I19 . 40 | 6951 
L120: 13. + G9JJ 
120: 48 | 7903 
121. 21 | 7029 
121 $56 | 7055 
122 : 30 | 7082 
123 . 04 | 7108 
123 38 | 7134 
124 . 13. ] 7160 
47 | 7186 
124 2313 308 
125 - 56 | 97238 
126 31] 7264 
127 - 08 | 7291 
127 43 | 7317 
1128 18%] 7343 
128 53 | 7369 
129 28 | 7395 
130 Oq | 7321 
[30 ' 4© | 7347 
31. - 13 3 7373 


Lonattuae.l ., . 
S DP. in 


D. M. | Afites. | 
233 O©O3 j[I2917 
234 12 [12968 
235 21 13020 
236 3O f13061 
237 34 |i3112 
235 43113163 
239 53 }13215 
241 02 [13266 | 


2.42. ' 14 TL3309 
2.43 20 413369 
244+ , 34 j1 3420 
245 39 {13471 
245 5FO 113532 
245. Or [13583 
249 121130603 
259 23 113686 
235Jt 29 [13737 
252 41 [13788 
253 34 [13340 
255 O4 [13891 
256, 11 [13942 
257 ' 24 j1 3993 
258 38 [14045 
259 JO [14066 
261 O+ [14147 
262... 12 [14198 
263' . 28 [14250 
204 .39 [14301 
265 +53 [14352 
267 © [ 4403 | 
268 23 [14455 
269” 23 [14506 
270" 47 11.4557 
272 . O02 j1 4609 
273 - 18 [14660 | 
p As, d 
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_[1Rumb,11*15/. 


3 Rumb, 3 345". 


4 um ,45*00'. 


Sk 


| Dif.io 
.| Males. 


Lonytt. 


Diſt.in 


.| Miles. 


3117 
3128 
3139 
Z150 
3161 
3171 


—_ 


3182 
3193 
3204 
3215 
3225 
3236 


3247 
3258 
3269 
3280 
3290 
3301 


3312 


3464 
3476 
3488 
3500 
3512 
3524 


Longtt. 


. 4087 


4144 


4073 


4101 
4115 
4129 


Diſt.in 
Miles, 


.3596 


3536 
3548 
3560 
3572 
3584 


3608 
3620 
3632 
3644 
3656! 
3668 
3680 
3692 
3704 
3716 
3728 
3741 


— — 


3753] 


3765 
3777 
3789 
3801 
3813 
3825 
38:37 
3849 
3861 
3873 


4158 


14243 


- 42.71 


4.172 
4186 
4.200! 
4214 
4228 


4255 


4285 
4299 
4313 


3885 


4398 


4327 
4342 
4356 
4370 
4384 


4412 
4426 
4441 
4455 
4469 
4.433 


; 


| 4497 


| 4525. 


4511 


4554 


4.568 
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NAVIGATION. 
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with the Difference of Longitudes and Latitudes. 


QOoo 


Pu Rumb, 56* 15-1 | 6 Rumb, 679 30. Rumby 19" 4070 
[x hk 2 itude - Te . ” ib nd : , Mi. 
gs wgruae.) 1; ;B. in ongrruae.) 1 iſh. in Longitude. DiPb. in 
D. M. | D. M. | Ales. D. M. | Ades. D. M. | Ales. 
48 o|82 06 | 5184 | [132 28 | 7426 | 275 50 [14762 
48 10| $2 28 | 5202 | [133 03 | 7452 } [2797 oo [14814 
48 20.|\82 51 | 5220 | [133 38 | 7478 | [278 17 14865 
48 30 | 83 14 | 5238 | [134 16 | 7504 | 279 34 [14916 
48 40 | 83 36 | 5256 | [134 54| 7539 | 280 51 [14967 
48 50 | 83 58 | 5274 | j135 28 | 7555 | j282 08 ſt5019 
49 © | 84 22 | 5292 | [136 07 | 7683 | 1283 23 [15070 
49 10| 84 44| 5310 | [136 42| 7709 | 84 38 |15121 
49 20 | 85 o7+| 5328 | j137 20 | 7735 285 56 [15172 
49 30| 85 30| 5346 | [137 57 | 7761 | [287 24 15224 
49 40 | 85 54 | 5354 | |138 34 | 7787 | 1288 33 [15275 
49 50| 86 16 | 5382 | [139 12 | 7813 | 1289 46 15326 
5o o| 8s 44 | 5490 | 1139 49| 7839 | 291 os [15377 
50 10| 8 03 | 5418 | |149 26 | 7865 | 292 24 [15429 
50, 20 | 89. 27 | 5436 | |141 04 | 7892 | 295 44 |15480 
5o 30 | 87: 50 | 5454 | [141 41] 7918 | 2956 og |t5531 
5o 40| 838 14 | 5472 | |142 20 | 7944 | 296 24 [15582 
5o 50 | 88 39 | 5480 | [142 58 | 7970 | 297 45 [15634 
51 o©| 89 0o1 | 5508 143 36 | 7996 | '299 oo [15685 
5r 10 | 89 25 | 5526 | |144 17 | 8022 | 1300 21 [15736 
51 20 | 89 49 | 5544 | [144 52 | 8048 | 3or 43 [15787 | 
51 30 | 90 13 | 5562 | |145 34 | 8074 | '303 04 15839 
51 40 | 90 37 | 5580 | |146 12 | $101 | '304 20 [15890 
51 $8o | 9t oo | 5598 | [146 51 | 8127 | 305 42 [15941 
52 © | 91 -25 | 5616 147 30 | 8153 307 o5 [15992 
$2 10| 91 50 | 5634 | [148 o9| 8179 | {308 28 [16044 
52 20 | 92 14 | 5652 | [148 48 | 8205 | [309 52 [16095 
52 30| 92 39 | 5670 | [149 28 | 823r | [311 12 116146 
52 40 | 93 03 5688 | [150 ©7 | 8257 | [312 36 [16198 
52 50o| 93 28 | 5706 | [150 47 8284. 313 57 [16249 
$3 ©o| 93 53 | $724 | 51 27 8310 | |z15 22 [16300 
53 10| 94 18 | 5742 | [152 07 | 8336 | j316 46 [16351 
$3 20 | 94 43 | $760 | [132 47 8362 | [318 12 [16403 
53 30 |95 03 | 5778 | |153 27 | 3388 | 319 35 [16454 
53 40 | 95 33 | 5796 |. [154 11 8414 | [320 56 [16505 , 
$3 50 | 95 58 | 5814 | 1154 48 | 8440 | 1322 23 |16556:; 
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CLE IT ICE —-- —2 _— epe—_ - - . ys 
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TABLES Whſuin BooxV. 


——__ 


Loxodromiques , or Traverſe-Tables of Miles , 


| |1Rumb,11*15'| [2Rumb,22*30'| |3Rumb,33*45'| + Rumba; "00", 


; Longit., Diſt.in Longit | Dift.in Longir., Diſt.in Longit. 


Dift i: 


{;D. M.|Ailes.| jD. Males} 1D. M.) Afiles.| {D. M. 


Miles. 


12 49| 3303] R6 41} 3507] [43 03] 3897] 164 24 
12 $2| 3314] [26 4d] 3518] [43 14]. 3909] (164 21 
[2 56] 3324] 26 58] 3529} [43 25] 3921] 164 58 
k 130912 59} 3334} 7 : 02 3329 143 37} 3933 65 15 

| 3559] [43 48] 3945] j65 32 
Fof13 O$5{ 3355, [27 _ 16] 3561}. 144 OO] 3957] (65 5© 


Oi13 O2] 3344 7 O9 


—_ 


| 4939, 
4653 


3365] 7 28] 3572] 
[3 12] 3375} 27. 31] 3583 
13 16] 3385' [27 + 38] 3594| [44 35] 3993 


13 20) 3395] Þ7 451 3604144 4%} 4005 67 > 
| I 


All.3 23] 3495! Þ7- $3] 3615] 


- 
+ 
G 
FO 
\O 8 
QA 
\O 
Q 
QA 
O 
GO 


T3, 26| 3416 28. ©0| 3626| 145 1c 4029 57 36 
| 3426, (28. O7| 3637] [45 22] 4041] (67 54 
13 33] 3436, P83. 15] 3648] [45 33] 4053] {68 11 
3, 37] 3446, |S. 22] 3658] |45 45] 4065] (68 29 


013 41] 3456 |28. 30; 3669 


_4739 


3467, [28- 37] 368q |46 ic| 408g] (69 os 
* 5013__48. 3477 28 - 45] 3691] [46 22] 4101} 69 24 


13- 52] 3487, 28 52] 3702] 146 35] 4113] (69 42 
13. $6| 3497, 29 OO, 3713]. 146 47] 4125] j70 00 
14. oo 3507 9 o8| 3723] \a6s 5s] 4137] jo 20 
14 03] 3518 29 15] 3734] \47 11] 4159] ſ7o 38 


O14. O7| 3528 j29 23] 3745| 


14 11] 3538, ſ29. 31 3756 \a7 37] 4174] [71 14 


4582 
45 96 
4610 


4624 


4667, 
4681 
4995 
4799, 
4723 


4752 
4766, 
4780 
4794 


4.808 
4.822 


14 T5} 3548 29. 39] 3767 
14. 18] 3558, ſg. 46| 3778 
ol14 22] 3569 29 54 37883] 


14 26] 3579, [30 02] 3799] 48 27 4222] 2 31 
Olt4. 3Q| 3589]. [30.. 10; 3810] 118. 4c} 4234] [72 50 


14 34] 3599| |39" 19, 3821] /48 53] 4246 


4837 
4851 
4865, 
4879 
4893] 
4907 


« OT. 
14 37] 3609, [30. 27] 3832] \149 os] 4258] fp3 28 
14 411.3620. [3a 35} 3843] '49 15] 4270 ly 
14 44) 3630] zo 43| 3853] las. 32] 4282] thy o8 
114. 481.3640]. [zo 51] 3864 49 45] 4294] [74 26 
OI 4.. 52 Hh 59] 3875] 49 
14. 56| 3660. 


4.921. 
4936 
4950 
4963 
4978 
4992 
5OO6 
5020 
$035 
5049 
5OG2 
$077 


Book V. 


NAVIGATION. 


Ly 


| with the Difference of Longitudes and Latitudes. 

_Y 5 Rumby 56* 15". 6 Rumb, 69* 30. 7 Rumb, 78* ITY 
atitude. : —_— 

EL Lougirde.) DiP.in Longitude. | Diſt. in Longirude.| Diſt. in | 

| D. M. | D. M. | Miles. | | D. M.| Ales. | | D. M. | Miles. 

| 54 0|95 24 |5832| |155 33 | 7467 | [323 49 [16608 
54 10 | 96 50 | 5850 | [15s 13 | 8493 | [325 16 [16659 
54 20 | 97 15 | 5868 156 $54 | 8519 | [326 40 [16710 
54 30 | 97 40 | 5886 | [157 36 | 8545 | [328 og [16761 
54 _ 98 O7 | 5904 | [158 17 | 8571 | 1329 3316813 
54 50 | 98 32 | 5922 | [158 58 | 8597 | [331 or ſ16864 
55 o| 98 59 | 5940 | [159 40 | 8623 | [332 3o [16915 
55 10| 99 24 | 5958 | [160 -22 | 8649 | !334 oo [16960 
55 20| 99 51 | 5976 | j161 os | 8675 | 335 21 |19018 
55 30 [100 17 | 5994 | [161 47 | 8702 | '336 51 |t7069 
55 40 [100 46 | 6012 162 29 | 8728 | [338 21 [17120 
55 50 j101 10 | 6030 | [163 12 | 8754 | '339 52 [i977 
56 oO JIOI 37 604.8 I63 55 8780 341 23; 17223 
5s 10 |102 04 | 6066 | j1164 4o | 8806 | [342 47 [17274 
5s 20 [102 © 31 | 6084 | [165 21 | 8832. | '344 19 [17325 
5s 30 [102 58 | 6102 | [1665 o8 | 8858 | '345 5:1 117376 

| 56 40 103 25 | 6120 | [166 52 | 8885 | 1347 24 [17428 
56 50 [103 52 [6138 | 167 36 | 8911 | j348 57 [17479 , 
57 © jl04 20 | 61356 | [168 20 | 8937 | 250 27 [17530 
57 10 jlO04 46 | 6174 169 O4 | 3963 352  ©0 [17581 
57 20 |105 15 | 6192 | [169 48 | 8989 | 353 31 [17633 
579 39 [105 43 |6210| [170 33 | gois | 355 os [17684 
57 40 [106 11 | 6228 | [171 18] goq4r1 | '356 ar [19735 
57_50 |126 _ 39 | 6246 | |172 02 | 9067 | 358 16 [19787 
58s o©|jt107 07 | 6264 | [172 47 | 9094 | 1359 45 [17838 
58 10107 35 | 6282 173 32 | 9120 | [361 21 [17889 | 
58 20 [108 04 | 6300 | [174 18 | 9146 | 1362 59 [17940 
58 30 [108 32 | 6318 | 175 o4| 9172 | [364 36 [17992 
58 40 |109 or | 6336 | [175 54 | 9198 | 1365 14 [18043 | 

| 58 50 j109 30 [| 6354 | [176 37 | 9224 | [367 | 52 [18094 
59 ojiog9 59 | 6372 | [177 27 | 9259 | 1369 29 [18145 
59 10 |110 28 | 6390 | 178 13 | 9277 | [z7t 23 [18197 
59 20 [110 57 | 6408 179 OO |-9303 372 43 118248 
59 30 |[11 27 | 6426 | [179 47 | 9329 | [374 23 [18299 
59 49 [11 56 | 6444 = 35 | 9355 | B75 58 [18350 
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POne's | 1 Rumb, 1 11*15'| |2 Rumb,22*30'.) 13 umb, 3345". 
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Ales. 
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251 3732 
29; 3742 
3752 
3762 
3773 
| 3793 


| 3793 


OFi_: 


119, 3976]|-| 


1 51 3987 


20! 3997]. 
.25] 4007 


20] 4017 
34' 4027 


31 
3I 


| 3907 


3951| 


3897 


3918 
3929 
3940 


3962 
3972 
3983 


Exe 


| 4005| 
4016 


4027) 


4037 
4048 
4059 
4070 
4080, 
4091] 
4102 


4113! 
4124; 
4135: 


4145] 
4156 
4167 
4178, 


4189 


4200, 
4210 


{ 42 —_ 
2 2269 


4275! 


4330 
| 4342 


4354 
4366 


4378 


4390 


4402 
4414 
4426 
4438 
4450 
4462 


4474 
4486 
44.98 
4510 


- 4532 
4554 


4546 
4559 
4570 
4.592 


71 4594] ; 


4616 
4618 


4630] ; 


4642 
4654 
4666 


4679 


46 90 
4701 
4715 
4727 
4739 


47 J© 


gs , , _ 


Boox Vo NAV I G 4T1 0 N. -— "I pom 


with the Difference of Longitudes and Latitudes, 


| 5 Rumb, 56® 15'. | 6 Rumb, 67* 30/. | 7 Kumb, 78* 45\. 


Latitude. | EO 4 "WF m1: es 
EE | Longitude., Dift. 5 4 | Longitude. | DiPt. in Longitude. | Dift. in 
D. M.| D. M. | Miles. | | D. M. | Ales. | | D. M. | Mites. 


60 © [112 56 | 6480 182 11 | 9407 379 19 [18453 
60 10 |i13 25 | 6498 | [182 59 9433 | [33t or }18504 
60 20 [[13 56 | 6506 183 48 9459 382 44 |18555 
60 30 |t14 26 | 6524 184 36 | 9486 384 27 [18607 
60 40 [t14 57 | 6542 185 26 | 9512 3386 10418658 
60 50 |[I5 27 | 6560 186 13 | 9538 387 50 [18709 
6r o©o|[tr5 58 | 6588 | 187 og | 9564 | [389 32 [18760 
61 10 |115 29 | 6606 187 57 | 9590 391 18 [18812 
61 20 [116 59 | 6624. 188 43 | 9616 | [393 04. 118863 
61 30 |t17 31 | 6642 188 38 | 9642 394 50 j18914 
61 4o [t18 03 | 6660 I90 28 | 9668 396 29 [18965 
' 6r 50 {118 34 | 6678 191 19 | 9695 398 17 [19017 
62 © [119 o6 | 6696 192 10 | g721 490 og [19068 | 
62 10 its 37 | 6714.] |193 or | 9747 | lqor 54 jI191T19 
62 20 [120 10 | 6732 I93 $52] 0773 403 43 [19170 
62 30 [120 43 | 67590 | [194 44 9799 | 14095 28 [19222 | 
62 40 [121 15 | 6768 I95 37 | 9825 | [407 16 [19273 
62 50 [121 44 | 6785 196. 30 | g851 409 O8 [19324 
63 ©|]i122 21 | 6804 | [199 23 | 9878 411 oo [19376 
63 10 [122 53 |j 6822 | [198 16 9904. | [412 52 [19427 
63 20123 27] 6840 | [199 og | 9930 | 414 36 [19478 
63 30 [124 OO |; 6858 | [200 o3 9956 | [416 31 [19529 
63 4D [124 : 34. | 6876 | [20 oo 9982 | [418 25 [19584 
63 50 j125 08 | 6894 | hor FI [10008 420 20 [19632 


64 © [125 42 | 6912 | oz 4g [10034 422 16 [19683 
64 10 [126,, 16 | 6930 203 43 [100960 424. 08 [19734 
64. 20 [126 51 | 6948 204 38 [10087 | [426 or 19787 
64 30 [1279 26 | 6566 205 34 [10113 428'. 00 [19837 
64 40 |128 , oo | 6984 | [206 © 31 ſror3g 430 - 00 [r9888 
64 5o [128 35 | 7002 207- 27 [10165-| [431 58 [19939 
65 © TB29 | F1 7020 208 24 jLlOIQ9T 433 58 [9@9I 

65 10[|129 46 | 7038 209 20 [lO217'| [435+ 50 [20041 

65 20 [130 22 | 75056 | [210 18'[10243 | [437 52 [20093 

S5 30 |130 58 |. 7074 211 16 [10269 439 54 [20144 | 
65 4O|[t3r: 34. | 7092 212. 15 [10296 44t' 57 RO1I95 
4.65 50 1132* -10' | 7110 213- 12 [10322 444 O2 [20247'{ 
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PY 


Loxodromiques , or Traverſc-Tables of Miles, 


tRumb, 11* T5". 


2 Rumb,22%30/. 


Diſt.in 


| Ales. 


40] 4272 


FO| 4292 


00| 4.312 


4038 
4045 
| 4950 
400Gb 
| 4075 
4089 
4099 
4109 
4119 
4129 
4.140 


4160 
4170 
4180 
4.1 90 
4201 
4211 
4221 
4231 


4252 
4262 


4282 


4.302 


4322 


41 JI 


4241] * 


10| 4332 


3Rumb, 33%4'| [4 Kump,a5*%00'. 
Diſt.in. | £979: Diſt.ied 
.| 2Ziles.| D. M-|/les. 
4763] | 88 44| 5600 
4775] | 89 08] 5614 
50| 4787] | 89 32| 5629 
4799] | 89 57] 5643 
4811] | 90 23| 5657 
40] 4823 _90 48 5671 
4835] | 91 13] 5685 
4847] | 91 38| 5699 
4859] | 92 04| 5713 
4861] | 92 3o| 5728 
4883| | 92 56| 5732 
4895] | 93 23| 5740 
4907] | 93 509] 5770 
4919] | 94 17] 5794 
4931] | 94 44| 5798 
| 4943] | 95 11] $812] 
54] 4955] | 95 38] 5826 
4967] | 96 05] 5841 
4989] | 96 33| 5855]. 
50] 5ool| | g7 o2| 586g 
o8| 5013] | 97 30 5883 
27] 5025] | 98 oof 5897 
45] 5037] | 98  » Þ.4oþ 
_5049] | 98 53] 5925 
5051] | 99 26] 5940] 
5063] | 99 54 5954 
5©75| [100 24| 5968 
47] 5087] [100 54| 5982 
o7] 5095s] [101 24] 5996 
' JI1r] [101 544 6010 
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with the Difference of Longitudes and Latitudes. 


—_—_—  —— . 


| 5 Kunb, 56* 15'. 6 Rumb, 67* 3O'. 7 Rumb, 78* 45}. 
OY Longitude. np. inl LEA Dip. in Longer. 
D. AM. D. M. | files. | | D. M. | files. | | D. M. | Miles 
66. © j132 47 19229 214 11 [10348 445 5FS [20298 
66 10|133 24 | 7146 215 -10 [10374 4438 03 120349 
66 20 [134 Ol | 7164 216 13 |j104009 | 1459. 109 [20400 
66 30 j134 38 | 7182 217 15 [10426 452- 18 [20451 
66 40 [135 16 | 7200 218 17 [10452 454+ 26 120503 
66 5o 1135 54 7218 219 18 [10479 1456 28 [20554 
67 © j136- 33 } Ja35 229 19 [10567 458 40 [20505 
67 10-[[37 O9 | 7254 221 20 PL[OF3I- 460 . 45 20656 
67 20 [t37 49 + 7370 222 21 LO557 462. 58 [20708 
67 30 [138 28 | 7290 | 223 23 10583 4565 11 [20759 
67 40 [139 08 | 7308 224 26 [10609 | [467 24.|20810 
67 50 [139 47 | 7326 | 225 29 [10635 469 28 120862 
68 © [140 27 | 7344 226 33 [10661 471 44 120913 
68 10 [141 o7 | 7362 | [227 36 [10688 | [474 or [20964 
68 20 [141 47 | 7380 | |228, 41 [10714 | [476 18 Þ1o15 
68 30 [142 2 7398 |: [229 45 [10740 478 37 [21067 
68 40,1143 09 | 7416 | [239 49 [10766 | [480 57 [21118 
68 50 [143 49 | 7434 | [232 41 [19792 483 12 [21169 
69 © [144 32 | 7452 233 13 c0818 | 485 28 [212290 
69 10 |145 14 | 7470 | [234 21 10844 | [487 51 [21272 
69 20 [145 56 | 7488 | [235 29 ro870 | 1490 15:]21323 
69 30 [146 39 | 7506 | [236 37 [r0897 | |492: 49 [21374 
69. 40 [147” 22] 7524 | 37 465 [19923 494 - 59 [21425 
69 50 |r48' o6 | 7542 | [238 54 [10949 | [497 © 24 [21477 
70 o|148 48 | 7560 | 240 04 J10975 | [499 51 21528 
70 10 [149 33 | 7578 | [241 13 ]tioor | 1502: 21 [21579 
70 20'|150 17 | 7596 242 23 11027 504 - 52 [21630 
70  ZO JIFI Ol 7614 242 34 11053 $07” 20 21682 
70 + 4o [151 47 | 7632 | 244 48 jr1080.| [509 47 whld - 
TO FO 152 -Ji 7650 244 OO [11106 SI2 37 21784 
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THE 


Latitudes and Longitudes of the principal 
Ports, Harbours, Capes nd lands, ir 
moſe of the known parts of the World : Begin- 
ning from the Meridian of Pico Teneritfa, 
Collefted from the beſt Charts, Deſeriptions , 
and Obſervations of ſeveral able and experienced 
Navigators of our own and other Nations. 
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Book. V. 


A. Table of Latitude and Longitude. 


Places Names. Latitude. Longitude 
The Sea-Coaſt of Greenland. DM D. M 
Acluits Headland 29 0 M26- 35 
Fair Foreland 9 14 MN 124 50 
Black Point . CEN 6 * 36 M124 10 
Point Look-ont . . . . +» * 24 Ni 32 00 
Cape Blanco OS 0” 78 25 N|[ 38 oo 
Point Negro. . . . 99 10 i a3 ©© 
_—_—_ —_ + 77 oo N| 42 30: 
| Iſlands in the North Sea. 
Hope —... _.: 76 13 N| yt 50 
Cherry Iſland . . KEN. 74 34 N| 34 10 
South Point of Trinity ie "1: 0 N{o7 $5 
Youngs Foreland in Trinity Iſland . wv 23 N10 £0 
- Sea-Coaſt of Nova-Zembla.. : =. 
Orange 1fland: . Ti. * 2 Mar 39 
Ice Point. .. . WR 77 45, N| 90 50 
 Admiralties Ifland: 75. 50 N| 73 55 
SE... 6 74 55 N|68 50 
SS. - 72 25 N | 68 os 
EretumiBurrough-.. . 70. 40 N|75 oo 
The River, Obi; in the Tartarian Sea. . 69 12 N:| 80 49 
Mavritias Ifle. . . . R  % 26 M19. 10 
OP. ' Sea-Coaſt i in the White = [x 
Archangel wm a Moy 26 
Swelgenoſe . 69 10 N|61 38 
Cape Candenoſe 69 35 N| 58 o2 
Orlogenoſe .. 66 55 N|54 56 
oa Sea-Cdaſt of Lapland 2nd Norway. b 
{ Fox. Noſe bs 1273 Ni g7  o7 
Cape Grace 54 #7 Nj139 30 
Lape Gallant N. 
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A Table of Latitude and Longitude: 


Places Names. Latitude. ago 
Sea-Coaſt of Lapland and Norway. D. M D. M 
| CapeRace . T1. 6 g' N|40 © 
Iſland Kilduym . 6 $ = N- 58 . 
North Cape 1 71 '22| N | S208 
Roſs-Ifles 67 O01: N | 25 66 
Catſneſs. . 61 54 N}] :8 22 
Dome” .' - + -» $9 32. Ni] rg 
Naze of Norway . | 58 oo N | 21 o2 
The Sea-Coaſt in the Sound. 
| Ihe Nyding . . - 157 © N29 an 
Cape Cole . . . - | $6 4 Nas 3 
Scarlet Iſland . ; p » | 56 02 N16 a: 
Falſterborne . MM” .. | $6 $3 N26 
— 9” © . 61 O8. N | 34 30 
Wyburrough . Ls - 161 16 No 
Dagaret . . $9 44 Nj 36 31 
| Dormanfel . -- [56:55 Nj 34 *$1 
'Gotland . . -» . 4 - | 58 20 N| 31 oy 
Horroſound . . _— . | 58 48 N[] 32 58 
Gothſound l Ch . 49 14: NS 
Earth Holme . 5s 10 N|[ 28 14 : 
Burnt Holme . | 56 oo. N13 28 36” 
| Elſenore - . - 146 4& NEWS 
The Sea-Coaſt of Flanders , from the 
| ' Scaw to Callice. 
| The Scaw . . 47 32 Nj 24 37 
| Bovenberg . Bhs Bop - | 56 20 N | 23 $6 
Holy Land . 6 . - [54 50 N23 Wo 
The Texel . Er 2” - 1.53 20 N26 
The Brill A ; A 52 08 N|1i9g 44 
Callice . , 51: 13 N17 52 
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TABLES Uſpſulin © 


| Boox V. 


A Table of Latitude and Longitude. 


Latitu de. 


« Nd ad Mia tam en a. i hd a -” — OE — = PETS oo . - 


Places Names. Longitude 

The Sea-Coaſt of Ifland. D. M. . D. M. 
Langeneſs 67 20 N| 03 45 
Grinſe 5 Eh AS 2 67 oo N [352 of 
_— : -- - + EE IS. 68 15 N [351 10 
Andifer | 66 30 N [345 ©0 
Snowhill . 65 40 N 1344 40 
Alcra Point . 64 08. N [344 20 
Weſtmonia Iſles 63 35 N [349 oo 
Merchants Foreland 63 35 N [358 40 
Whales Back 65 18 N {003 oo 

OO Iſands near the Coaft o of Scotland. 
LES  . . © + Lo 58 02 N| os 56 
TEE . . . o 4 © 57 4a N|10o o8 
Lens Hank . . -- . > 58 30. N | 08 oo 
Rs . . + +» > 61 .43- N | 09 ©0 
Shotland . Lb $0: 22 N114-.30 
Fair Iſle .. |. 59 30. N [|.14 20 
Iſles of Orkney 58 50 N| 13 25 
| Sea-Coaſt of Stotland, England, azd Ireland. | 

Cateneſs 67 N13 24 
Buchannefs . = 00 M114 32 
St. Abbs Head WW 23T M114 12 
Tinmouth . . © 55 08 N[15 oo 
Flambrough Head 54 08 N|16 26 
The Sporne 53 45 N| 16s 58 
\ Wintertonneſs . $2” 52 N| 18 ©o 
SS i... I SS 00 20 WW - 19 02 
The North Foreland Ee 6 141 230 M17 £© 
The South Foreland , | I Sk 53 28 N17 42 
SS. . Es + + 8 M7 17.. 14 
Iſle of Wighe oe IE 5o 24 N| 14 47 
Portland eG dT 5o 20 N| 13 46 
The Start: $0 27 Mi 13 ©O9 
a. Lizard 5o oo N|12 37_ 
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NAVIGATION. 


A Table of Latitude and Longitude. 


Places Names. 


Latitude. | 


Sea-Coaſt of Scotland, England, and Ireland. 


[{lands of Silly . 

Londy Ifle 

St. David's Head . ER Te i 
 I&* EE RT ono 
Holy Head . RE OPT or ne 
—_ ES 
Care -Ft oo + EE» 
FR Forekat Eats He +» 
PH | OI IPs oo Po TY 
Black Rock . . CIP eo 
A NRNNGT TE CA. 
Blaſques . PTE Yn 
COT. + - © + » 
OBE Es xs 
Hearn Pulte =» ++ 


7444+ +++ +++- 


yg — 


Sea-Coaſt of France, Spain, and Portugal. 


allmd EG ES SE. 
5 7. _ PU RO EE EY, 
CMS fo ee IT ©. 
Garoley . Fi Os RE 
| I POS ru 
Tn 7 EE In SS 2 
Orleroon ES 

Cape de Machicaca 

Cape Pinas . Wo a Wn. 
Cape Orient |-. |< +. £5: in +: 
Cape Finiſterre . © SE ou 
The Rock of Lisbon- . 

Cape 36, Vineant-'. 5» «5 + {4 
Cape St. Maria . . 2 ww 
The Straits of Gilbralter 
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TABLES Mſeful in. 


A Table of Latitude and Longitude. 


——_— 


Ivica . 


Places Names. Latitude. Longitude 
The Sea-Coaſts on the Main Continent 
| in the Straits. D: M, D. M. 
] Cape de Gata 36 47 N|16 o8 
| Cape St. Martin ; 38 46 N|18 57 
Cape Daga Frito . : : 141. 4at Nj21: 49 
Cape Larel . h . . 42 58 N|]24 28 
Cape Melle 4 - « [43 5: N|[26 21 
Terracina ET... + 0 0 M13 - 20 
Cape Sparteventura ' . . + . - | 37.46 N| 36 os 
Cape Collom | We | | | 3% 90 N.1 37 .30 
Cape St. Maria Me” . + | 39 52 N| 38 16 
Angelo . + . 141 31 N1 36 238 
Ancana . . - 143 4 RN] 32 40 
Cape Cefta . 143 7 $134 18 
Raguſa * | 42 29 N| 37 - 36 
Cape Linga . - [40 9 Nj 35 oo 
Cape Maropan » [36 ' 28 N| 42 ©0 
Cape St. Angelo . os . - 37 15'N| 42 56 
Cape Doro . . PE” . - 20 16 W449 712 
Cape Barbarnou , £14 . 37 58 N| 46 19 
Cape Saradoni . , k | eo 1345 35 N] 45 4s 
Cape Pollopollo . R . 34 54 N| 55 34 
Cape de Becur . 32 49 N|[|50 48 
Cape Roatini g2 28. N[ 43 32 
Cape Rozato | 33 38. Nj qo 28 
Cape Bona . . 37 05 N|-30 12 
Collo . h $37 O09 MN | 24 52 
Tunis . ; 36 40 N| 19 46 
Cape Falcon 36 o8 N|17 28 
Cape Tres Forcas . 5 35 40 N|[ 15 24 
Tangier . = 35 36 N|11 35 
[ | 
Iſlands within the Straits. | 

Alboran . . Wn Nl 18 
Formentara . 38 44 N|19 38 
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| 
A. Table of Latitude and Longitude. 

| 

Places Names. Latitude. |Longitude. 
Iſlands within the Straits. 's | ri. 
On NY WR Oy. = 30 38 N21 
MERICS | . + +» + + +» «| 0 0 Romes 

Gallatta . . . « + + ec | 39% a0 rome T 

*| Cape Pulo in db... - -->16 5s N|[27' 36 | 
Cape Corſo in Sm 5. + + + | «| Fa $5 RSS 
LIND - © fo + » -'- + + - io F46& 11 ERS 
PalmomEe -'. . - oo oo oe o «| Ha 46 iu 
 Uſtica «oC ou 6. 38-46 N| 32 48 
MaESKERO-:. i. +» «© d RE 37 52 N| 30. 54 
FRatlnre [| « <-> . 36 53 N-- 31 ©0 

*” —a "Re - 35 58 N23 $4} 
Limoſa . 5. + » +: © + » |. +36 a Rs 
TED + +- © oo 36 © Rs 
Cape Paſlaro in wr... 37" 10- N:\ 34 WM 
oO EE I RL © 
NS. = . - « | | 435 0G M139 0 
INMFY- co & +. 540 oo 2 Foe 0 RRRESoSRoS[Ss 

PalagOla, oo oo eo oo & <-> 14% 17 RLRRs 
AAEIRS. <;. o. & «5 42:36 N| 36 12 

Mallida'-. TS or” 47 37 Ni379 al 
OO POR 1 3 - | 39 29; N:-}/230 rt 
Cepholonigt ci. - + +>: + + + |» L360 230 MEER 
Zant . . I OC TR 37 397” Hae 
Welt end of dls 35 -15 N ||\43 © 
Eaſt end of Candia . - + «© - + j. i $54 ar I 5 
RNS... * 0.0: +5. + »- F3$% © LS 
| Welt.end of Cyprus * + + ++. + oF 324 a5 = 

Eaſt end of SI - 0 +. 4 - «- |- 134 48 Nis an 

Sea-Coaft of Barbary and. Guinny. 

Cape Spattel | . |, , « + .- .» -- | 39 "3% fi 
Cane CERES |. !. =: =o io = in « 33 257 2-40 
Cape Bojador .. 4 6+ oC oi 3 0 RISES 
Cape Blanco |. |. . «- +» + - - |. þ 20-30 
= Verde. | | oe en LH 2 Rs 
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A Table of Latitude and Longitude. 


Places Names. Latitude. |Longitude 

Sea- "Coaſt of Barbary and 4 Guinny, D- M D. M 
Sirre Leone . : O08 oo. N | 03 32 
The <outh fide of St. Anne 06 40. N|[| or 11 
Cape de Palmas AE LE My 39 M4 10. 00- 
mm ares Puncas . 4 O04 os N |'16 od 
Cape Formoſa . . RT O04 10--N] 24 1s 
The North Point of Fernando 63 25 N [27 25 
Iland Principas - - :. |» ». pi $0 -N-| 28 26 
Iſland Chochos . ». OO 40 N | 03 32 
Ifland St. T homa 00 10 N | 27 30 
Cape Lupus Wn” oy $0 3 1237 40 
Cape Negro . . +» « 16 00 .S | 3o 50 
Cape Sacos . 29 40 S-| 36 20 
(pe Bona Eſperanza. 24. 24 +5 | 3D 10 

Weſtern Iſlands. 
The Weſt fide of Corva . . 4 :.| .. | 409. 00 -N 1345. 30 
The Welt ſide of Flores . |.» 189 40 :N 345 30 
The Road before Fyal 38 5o N|h|347 47 
The Weſt end of Pico . . .38. 40 N.:[348 18 
The Weſt end of St. George .39 O©0 .N [348 30 
The Welt end of Tercera 30 ©0-. N. [349 10 
The Eaſt end of St. Michaels 38. oo N [351 40 
The Ealt end of St. Maries 37 ©o N [351 30 
The Canary Iſlands. 

The North Part of Ferro 27 40 N [358 25 
The Ez1t tide of Palme 28 -36-N j358 43 
EL... . » = 28 10 N [359 15 
Picc To: 'Crifa l 28 20 N | 00 oo 
The Euit end of Madera oy 2eM 4% 432-1 00 16 
Tie Eaſt end of Port Sandto . |. | 33 oo N| or o©oo6 
The Notz: -caſt Poirt oi Conaria 2 © KN} or £6 
The Nort.;-cait F on t of Forteventura , 2% 20.N|] oz 50 
The Eaſt part of Lancerotta 28 30 N| 03 10 
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| A Table of Latitude and Longitude. 


River de Cage . |. - + + 4. 45 FR at 
lf eo 4 nz 


Places Names. Latitude, [Longitude 
Cape wn Verde Iſlands. D. M. D. M 
The Weſt ſide of Antonio . . . . < | 1 00- N [350 oo 
The Eaſt Point of St. Vincent. .. .. - .. || 17 40. N {z5o ©8 
The Eaft fide of &. Lucia: . .. . .} - f 16 $0620 [357 49 
Ifle Brava | . |. . - « | » | 14 40 ERS 
Iſle Fogo . «+ © + + :+| . | 14 00 \N 8+ 30 
The Eaſt ſide of St. Jago -- - +» 6 ." | 1g. 00-|N l62 
Eaſt ſide of de Mopo-llle . . . . .- | 15 oo N [353 og 
Eaſt ſide of the Ifle of Sal . . . . . | 16 oo N |z53 og 
Eaft ſide of Bona Viſta . . . . . . | 16 oo N [353 o4 
St. Matthews -:. +» + > © + + « FO 40 | SEM 
Iland Anabona i & + & - Jor 3 Ln 
Aﬀcenſion Þ- © - + + + - + o « Fo © | Sens 
St. Helena . + +: + + + - ef « {16 a0; Ss 
St. Helena Nova ' ; .. - - - - 5 - |-16 03 Shs 
Iſland Begialica .\. - -- © - - + - | 3” $6 SS 
1-Iſhand Deliſtian '. . + © - + - - | 36 $7 SLA 
Sea-Coaſt of the Main Content 1a Eaft-India.| 
Cape Anquithas '/. ,. +» « - ++ « | 39-004 SL a& 20 
Cape COMME . '. os 4 os - J23% 23 
Cape de Guada''. . ij. » +» + d - F419 Þþ 
Cape de Guardaſin . . . . . + . | 12 40 | N 
Cape de A ec co. co de SM x 
} | Saree «< + > +4. oc. 4 as 
Oo - « |. © : + + +. 6 4 e 3% an 
Cape Comerin . . - + - FO 42M 
The South-weſt Point of Ceylon + - +66 6 
River Bengale . - . - © - $8 oa 
N 
N 
N 


Sn > "DI BE. ME 8 OE I4 $92 
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A Table of Latitude 'and Longitude; 


Places Names. Latitude. Longitude 
Seg-Coaſe en the Main Continent in Eaft-India. D. M. D. M. 
SS. EE 243 MN ab ole, 
Viichers Point . . Pt Any 20.49 N jt31. Oo 
The Point of Cavallos PE i 1 © 25 16 N [149 58 
CNET .- - +5 SS + 3 28 o7 N [142 $o 
Ninghai "i 36 40 N [142 26 
> 36 o5 N [146 ©0 

2. SET 

ms ip tbe  Eaſ-India | 

Romeyros 3 > HE ICE in SE” 49 
SEN . . > + » + 4+ $2398 '28 $179 $2 
Diego Roize . . "Ln. x +4 200-09 $235 of 
SS  .- EE 5 17 x3 $4407 50 
Dolgatias EEE ep 2 a -  " ng: 
SS i. LEE TOO T9 36 
SS; Sx 20. 50: $3 974 ©o 
St. Apollonia! . . . Eo Se % 2 > 5 es 
South end of St. Lawrence LE wi 234 237 FIG or 
North end of St. Lawrence . . . i; og $4393 oo 
MSL .. . vid > 5 at 10 SED 40 
RR . . . i > </- 3317 a T3483 rg 
—_—— .].. . oe 43 20 TEC 30 
mY RETIREE: 121 26 4 $4 10 
De. Natal +». ee i I I ES 2 LESS Of 
ES. -. -. cb a ei LI09 46 SE 92 O05 
John de Nova i > «00 00 S199 46 
ENS . -. > + «x k 03 37 $479 00 
NS. . . 5 oa =» 03 2t. S190 26 
_— SS. oi = »% < |; $03 038 $13 009 
SE IEIOR . .:.. «|<. « | 408 03 $192 20 
EE: > | -:.. o- fof@ + £4 40S a9. BI3W ,05 
A HET IT 8. 333. 00 
1 IESRErR—T. + - o9 20 $ [100 40 
ST |. . . oo SS = ET 20 HERS 14 
—£) REES Oo 8 53 N|[|9g3 309 
Molique 5 I wa 9 05 N | 94 '25 
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A Table of Latitude and Longitude. 
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Places Names. 


Andaro . 


NN. 
NR 25 
CRM  o: oi 5. 
—_ i. 
"TRC |» » 

Ceram . Pe 
Ambound. ; + > 
South end of Celebes 
North Point of Celebes 
The middle of Gilolo 
OY © 
Mackhian -., > 
Motir 

Pottobackers 

Tidore Re” GE GY 
RIBS 
Ternate . p 
St. Johannes 

South Point of Burneo 
North Point of Burneo 
Weſt end of AIG 
Anamba . : 
Natura «< 

St. Juan . 0 
SO © WP 
Masbat . : 
EA 
Pandi 

Mindora 

Paragoa 

South end of Lucon 
North end of Lucon 


The Middle of Aynam 


* 


Iſlands in the —_—— 


The North-weft P: Point of Sumatra 
South-eaſt end of Sumatra 


d 0 


mY - » « ! 


Latitude. |Longitude | 
D MM 11 
I: 30 N| 95 38 
$ 30 N |i16 oo | 
5 $52 $ |i25 40 
6 15 S as a6 
6 10 .S ji29 og 
8 36 $|138 oo 
8 $50 $S|1go 48 
9 52 5S|145 $3 
3 26 $ |148 20 
3 52 | 6147 I 
5 45 $8 ]|139 30 
2 16 N [144 6 
Oo ©0 N [147 20 
Oo 03 N [146 10 :- 
Oo 14 N [146 6 
oO 25 N [146 BY 
O -32 N [146 10 
oO 41 N |146 16 
O 43 N [146 14 
O 47 N [146 12 
4 10 N |:38 5o. 
4 16 5 [135 4 
7 40 N [134 35 
6 59 N [41 25 
2 38 'N [126 42 
3 36 N [127 45 
3 16 N [146 20 
I2 ©0 .N [145 o5 
i: Jo N43 35 | 
9 55 N 1143 10 
it O5 N42 oo 
12 50 N [1,40 28 | 
9 49 N36 30 
12 42 N43 45 
18 42 N [141 56 
I9.co N 131 oo 
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TABLES Mfeful in 


A Table of Latitude and Longitude. 


Places Names. Latitude. [Longitude 

Iſlands in the Eaſt-Jndia. D. M. DD. -M, 

[South end of Formoſa 21 20 N 1142. 05 
North end of Formoſa 23 ro N41143 159 
Firando Iſle . . $3 00 M $7 15% 
{Welt end of Japan .. . } » 34 co N {150 of 
North end of Cikoko . , . 34 oz N {150 10. 
La. © 33 247 N 53 Q0 
North Point. of Japan p78 40. o5 N 1163, 20. 
Cape Eroen in Jefo . 42 50 N [183 20 
Cape Patience in Jeſlo . , 49 02 N [136 ©o. 

The Coaſt of America in the South-ſea. 
Lhe Straits. of Anian 57 10 N [251 36 
Cape Blanco- ; R 42 oo N 45 1o 
Sir Francis Drake's Bay DO” 38 16 N 246 30 
Rare. . . 5 1 > 30 o8 N 53 50 
Cape St. Lucas . 23 30 N B66- 16 
Cape Corintes . , 20 28. N [7a 56 
Aquatulco R 16 45 N Þ83 5a 
Gulf. of Salina . Io oo N {88 20 
Cape St. Maria o7 o8 N R9g3 06 
Cape Corintas . OF. 26 N Þgs. 20 
Cape de Franciſco . ol 25 N p92 20 
Cape de Paſlao 02 co N Þg1i 35 
mm  _ RUE _ 5. O04 3oO $ 293 co 
_ ESR =" as o5 $ [295. oo 
Villa la Naſca Ry R 1% 10. $5 B97 50 
Aria, 2 2 is: 2304 5 02 co 
Iland Ferando . — 33 47 5 Þ9g92 20 
Si. > 40 -00 5 Þg7 3 

P. St. Cyprian . . 43 16 $96. 38 
Weſt Entrance of Magellan $3 0 5 Rg6 42 
Cape Horn . . $7 44 $03 oo 
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A Table. of Latitude and Longitude. 


Cape Blanco 


Places Names. | Latirade. JLongitude 
Iſlands in the Great South-ſea. D. M. D. M. 
Hondey Hand , . , .. . . - » {414 00. + ene 
WHCRAS. Io. 14. £8 229 OO 
[lands [Fiburones . . .'. . © - «| [{12 06 $ ne 
St. Pedro - . -. - o - + » | Ve jo $$ nr 
Prince William's Iflands . . . . . . | 18 14 $2060 
lands bf Good Hppe »:'- «+ 45: 17 12 So 
-Srates Land -.. . © oo + = | - 425 © Sas 
Green lllands . '. .. o: » > + > -o-| fg 00 5 hn 
Saiteagores He . oe + JO 246M In OZ 
 MIFacOn :.  o' » +5 ©: 4 + EILEEN 175 40 
Iflands de Ladrones » ©. - + + + + {} $0 oo Njen 
NAGA oe ene j 04 22 N ,186 55 
Barbadoes Iſles:. . - + +» + +« +  - |} 69 | 0& N hogan 
St, Peter's Ile © - +» +: +: « [0 14s __s 
Hermanes Iſle i. © « +: +» fo. + » + [054 106 NMARs 
Sca-Coaſt on the Main Continent of America. | 
Lemairs Strait. þ +» ++ fo » + » 1 $$ 06 3 ay 
Cape Pennas . . - +... e: » $3 45 3» yoann 
Ealit Entrance of Magelan .--+- o + - » | $3 20 5 hens 
Cape Blanco . © . +: » + +» + 47 30 _ & pens 
Cape St. Antonio . . « +» +» +» «+ « | 36 338 S [325 ©0 
Cape St. Maria ».- . + + +- .- + || 35 ©9  & Ban 
Cape Frio . . - ++ + + oo | {042 $2 Bas 
Baja de toda Santos ES I I OL ES 13 'o0@® S$\ 1341 y© 
Cape St. Auguſtine . . . +» » + + + || O$ [40 9$\[345-740 
Black Point © ot ol + bel dt » » HOAL 10  LRoooRoRes 
River Gaiepore ' . + +-'+» +» +; +» » {4 04 00 N anne 
SuUuranam « »« is FOE or o5 o5 N (32.3 4.9 
Cape Three Points. OE 314 © 20 
Cape de Coquibocao. . . + « + +. » .12 42 N [305 2 
Carthazene + +» » © £25 10 '25 N Te 25 
Gape de Gratias - «: - » «+» = 15 32 Ni2ps 39 
Cape de Catoche «'. ++ > <- » +> [48 40-0 287 00 
Cape RES. + fe a Ren 22. q@ Ni29% 26 
Ih EEE NES 26 [55 - N [294 46 
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A Table of Latitude and Longitude. 
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Places Names. 


—_w—_—_ _— 
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Sea-Coaſt on the Main Continent of America. 


Cape Eſcondido 
LEES 1 oc + » > 
CEE | + +. + 8 
| Cape Henry .' . . . 
Cape Charles , 
Cape May . 
Tne Eaft: end of Long-Ifland 
'jCape Codd ; . . » + |. >» 
Cape —_ FT Wk 
Cape Furcu . . 
Faſt end of the Iſle of Sables 
Cane Beta . - & +» |- -» 
Cape Raze . 6: 5h 
Conception Bay . «. + . 
Rot Bulls . . . + |« 
Cape Bona Viſta l 
PREISE . + + » [- > 
OST Tate | . > +» » 
ER. + - - +» » 


p" 


_— _—— 


4444444444444 +44-t- 


—_— 


OS RO 


Iſlands in the Weſt-India. 


RS -. . - 
Bahama . : 

North-eaſt Point of Lucaioneque 
Signateo . bs 
Guatro . , - 4 
EE.» « © + 
SL + ++ >> 
ER  . . + > 
Caicos 

Ihagua 

Yamata . 

SAm?. na . 

Yari: 


An "Ul 1, A_ 


— mg Eo TLIGEE RE ICI. DNS 35 re a 4% 


ZZLALLL LL LL LL 


Longitude | 


285 
272 
2.98 
300 
300 
302 
393 
308 
308 
314 
323 
323 
328 
327 
328 
328 
328 
325 
325 


313. 
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A Table of Latitude and Longitude, 
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Places Names. 


— i. M— 


, 


Iſlands in the Veſt-India. 


St. Chriſlophers . . . + +» 
South end of Barbada 
LAS «<-> 


MEANS . os oc 
HLGNENED '. o - > os » 
_———— RE 
FJ eo” EF 
oY — RT nn 0” 
SE) — NL RE C0» 
NR PR Da 
| —_ Fo EET” 
PRA 08 CL oo +: 
—_— 4+ 
_@— ON” CE eos 
MEISSHENT . . . +» - +» © 
Fr RT LP I” 
_—£O— CS PRE 7 
Oo, PE Teo I” 
_ Ee x 
Eaſt end of Hiſpaniola 
Weſt end of Hiſpaniola . . . 
Port Royal in Jamaica 2 
Eaſt ent of CR - » + «<- : 
Weſt end of Cuba .-. . < +» 
OUR LS Wy 
r Great Canmman | - +» © ©: » 
nn VB | + + + 
"(On — FIDE go” 
_"—£' RS” OO 
gr EE YL TI 
Cozumal . : a 
Lal ; «- + + 


CORRS. +» ed 


—_— 


| Latitude, 


| D; M, 
#7. 9 N ; 
17 236 
[Ss | 33 
Is co N 
15 46 -N 
5 00. N 
I4 30. N 
T 3: 4 3:18 
F3--.124;--M 
12. $0: N 
12v10 N 
i121: 423M 
10. 45 N 
I7 oo N 
Is 20 N 
12-2308 0 
It 30--N 
13 -:.190-M 
12 2323 NN 
12. 24 IN 
18 47 N 
iS 25 N 
19 14: M0 
20 27 N 
22 oo N 
9-41 N 
to 21 - N 
57: 28-0 
I4 50 N 
16:34 M0 
I6 10 N 
t9 25 -N-| 

223- 00 .N 


_— 
D. M. 
13 30 
obp- OO 
315 10 
314+ 4O 
3152006 
314 5O 
316 36 
[315 20 
32 40 
313 45 
314+ 40 
17 00 
316 55 
31+ ©O 
314 20 
312 25 
313 - 30 
ZIO 30 
308 35 
397 30 
308 I © 
ZOO LO 
397 --30 
20ITI 20 
388 26 
294 45 
293 30+ 
294 O©0 
4, 12 
207 14 
28s 20 
297 [ 0 
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A Table of Latitude and Longitude. 


| 


Places Names. ' 4 Latitude. Longitude 
The Northern Parts of America. - = iD x 
CREE CAMs  . >| + >» » »| + 13S -4a© 226 52 


ST es -: oj + +» » +64 a 
"Eve Kings Foreland . | . » . +j-. j 62 FO 
cen Anas Forcland . |. . -. | . | 63 $3 
Cape Charles . . 6» .-oi. » 108 $9 
North end of Mansfield's Ile . . .| . | 62 40 
Prince Rupert's River - . | . + - +} +» |-Ft oo 
Cape Monmonth . . . . + - | - | 54 40- 
Cape Henrietta  . . +» |» ov» $5 « | $6. 16. 
DN - - - +» 5 <->] 13S 30 
Cane Southampton Þ. . »''-  - e|-» | | 62 30 
Sn Point . :W.-.'. oo | +» j 64 46 
rudy Digg's Cape « » +» <- | » | 7% 10 
baterg's Tower .- . » +» - [| . | f 68 oo 
Cape Waltſi ngham NN 4 9 ab 
mT > . . 1 4 - |. 163 2d 
ation . of + +» |< L623 26 
CEEEFRRETC... . c + +» -:>l 59 45. 329 O2 
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uf of the foregoing 
1 ABLES 


| The Uſe of Table I. page 2. 


I HE firſt is a Table ſhewing the Dominical Letter, whoſe 
Uſe is already" taught page 3. 


The Uſe of Table 1T. page 3. 
T7: T* E ſecond is a Table of' Moveable Feafts and Terms , whoſe Uſe 


is ſo eaſie by the DireCtions on the head of each Column, that 
it needs no Example. | 


| The Ufe of Table 111. page 4. 
T. 'T* E third is aTableor Calender containing ſeveral things, amongft 


which is the Suns Declination. 

S. Pray then explain it to me, thatI may underſtand well its Uſe, and 
what each Column ſigmhie ? 4 
T. Take notice then, that in each Page there are Eleven Columns , 
that the firſt ſheweth the Days of the Afonth, the ſecond the Days of the 
Week, exprelled by the Week-Day Letters, as in the Year 1685. in the 
Month of Ottober, you will find A for Thurſday , B for Friday, C for 
Stwday, and D for Sunday, which is the Domimcal Letter for that Year. 
(As you ſee in the'firſt Table of this Book, page 3.) The third Column 
ſheweth-the Fixed Feaſts, and Remarkable Days and Things, the Time that 
the Sun Riſes and Sets, and the Southing of ſeveral Stars at Midnight , as ins 
November , you will find againſt the 27th. Day Orion's left Foot, which 
ſhews, that the ſaid Star comes to the Meridian the 29th. Day at Mid- 
night. The fourth Column ſheweth the Place of the Sun for Leap-year, 
as againſt the 4th. of Ofober, you will figd the Sun to be in 21* 55' of 
Libra. The fifth Column ſheweth the Declination of the Sun in the Leap- 
year, as againſt the 4th. of. Ofsber, you-will find the Suns Declination 
8* 33'Sonth, and;after the ſame manner the: other ſix Columns are to 
beuſed; as againſt the ſaid qth. Day of Oober, you will find in the ſixth 
Cojumny, in the Firſt-year after Leap-year, that the Suns place is 21? 39' 
pn Ppp in 


The Uſe of the Tales in - Boox Y, 


— — — — 


in Libra; and in the feventh Column, the Sus Declination to be 8® 28'; 
and in the eighth Column , in the Second-year after Leap-year, the Suns 

Place 21* 24' in. Libra; and in the ninth Colamn, the Declination of the 
Smn is 8 22'; andinthe tenth Column , in the Third-year after Leap- 

year the Suns Place is 21* 10' in Libra; and in the eleventh Column, the> 
Suns Declination is 8? 17”. | 


| The Uſe of Table IV. page 16. 


F. TE E fourth is a Table ſhewing what Time eAldebarar, or the Bulls 

"Eye, comes to the Meridian throughout the Year, whoſe uſe is fo. 
well known by the 44onth on the. head. of the Table, and the Days of it. 
on the Left-hand Column, that it needs no Example. 


The Uſe of Table. P. page 17.. 


THE fifth is a. T2ke-ſhewing what Time ſome of the chief Stars. 

T comes upon the Ny a befor or after the Bulls Eye , whoſe. 
uſe requires no other. DireCtion, than what the aid. Table ſheweth, for. 
the H fgpifie.the hours, and 27 the Minutes. 


The Ufe of Table YI. papers: 


Ty *HE ſixth:is a. Table of the Right Aſcenſions and Declinations of. 
| ' the chiefeſt and moſt known. Stars in the Firmament , with their: 
Magnitude, Latitude, Longitude, and diſtance from the Pole. 

S. What is the chiefelſt uſe. of this Table 7. 

T. Its chiefeſt uſe is for the Declinatien of the-Stars, which you. will: 
find in the fifth Column; and for-to know what Time a Star will come. 
to' the Meridian after another. 

S. How ſhall I know what. Time. a Star will. come to- the. Meridian . 
after another? ' | | 

' T. -You may eaſily know. it: by the-Stars Right. Aſcerfior,. ( which you. 
will find inthe laſt Column of the ſame. Table) thus: Subtrat the Righe- 
Aſeenſion of the Star already.upon the Meridian, from the Right Aſcenſion 
of the. given Star, and add the remainder to the;hour that you:obſerve 
the firit.Star on'the Meridian, and the Sum will ſhew you what.time the. 
given Star. will come upon the. Meridian. | 


Example r.. 


Fhe Bulls Eye (Aldebaran) being on the Meridian: at: Nine a Clock at Night ; 
4 would kow what: Time the Lions Heart will come to it ? 


Therefore, 


PAR Bs OLE Es > FERN" ny I AR 
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Therefore, 1 look for. the Right Aſcenſion of the Bulls Eye, which in 


z 


the laſt Column I find to be 4 Hours 18 Minutes, which I ſubtract 
from the Right Aſcenſion of the Lions Heart, 9 Hours 52 Minutes, and - 
there remaineth 5 Hours 34 Minutes ; which being added to 9 Hours, 


the Time that the Bus Eye was on the Meridian, comes 1x4 Hours 34 
Minutes in the Afternoon; but becauſe we do not uſe to Reckon our 
Hours beyond 12, I cut off the 12 Hours, (from 12 a Clock to Midnight) 
and there remaineth 2 Hours 34 Minutes, which ſhews that the Ljons 
Heaxt will come upon the Meridian at 2 a Clock 34 Minutes in the 
Morning. 


Example 2, 


eAamit that at 10 a Clock at Night IT ſee the Eagles Heart 02 the Meri- 
dian, ( or South) and would kyow what Time the Little Dogs Thigh 
Procion will come 70 it ? 


Firſt, I look in the precedent Table for the Right Aſcenſion of the 
Eagles Heart , which in the laſt Column I find to be 19 Hours 35 Min. 
an that' of the LZizele' Dogs Thigh 5 Hours 23 Minutes ; but becauſe I 
cannot ſubtra& 19 Hours 33 Minutes, from - Hours 23 Minutes of the 
Zittle Dog, I add 24 Hours to it', and there will come 31 Hours 23 
Minutes, from which I ſubtract the 19 Honrs 35 Minutes, and there 
will remain 11 Hours 48 Minutes , which being added to 10 Hours, the 
Time that the Eagles Heart was on the Meridian, comes 21 Hours 48 
Minutes, from which I ſubtraCt the 12 Hours to Midnight, and there 
remaineth g Hours 43 Minutes in the Morning , the Time that the 
Little Dogs Thigh will come to the Sonth or Meridian ; by which I know 
that I cannot make any Obſervation at it, becauſe being then Broad- 
day that Star will not be ſeen. 

S. Is there no way to find what Time a Star will be on the Meridian, 
without comparing 1t to another Star ? 

T. Yes, but not by this Table alone, for in that caſe, beſides the Right 
Aſcenſion of the Star , you' muft alſo know the Right Aſcenſion of the 
Sun, which you will find in Table V. page 20. of the Fifth Book. 


How to find the Time that any Star comes upoi the Meridian , and 
by it the hours of the Night. 


S. How ſhall 1 find when a Star will be South or on the Meridian , 
without comparing it to another Star ? 


T. To find when a Star will be on the Meridian, firſt: look for the *- 


Right Aſcenſion of -the propoſed Star, (as in the precedent Examples) 
and'/alfofor the Right Aſcenſion of the Sun'in its proper Table, page 20. 
nad from the Right Aſcenſion of the Star , ſubtraCt the Right Aſcenſion - 
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the Sun, and the remainder will ſhew you the hours in the Afternoon , 
when the Star will be on the Meridian ; and if it exceed 12, ſubtraR 
12 hours therefrom, and the remainder will ſhew you the Hours and 
Minutes of the Star , coming upon the Meridian after Midnight : But 
take notice, that when the Rzght Aſcenſion of the Star is leſs than the 
Right Aſcenſion of the Sun, you muſt add 24 Hours thereto, and then 
ſubtraCting from it the Right Aſcenſion of the Sun, the remainder ſhall 
fhew you as before the Hour in the Afternoon, or in the Morning ( if it 


paſleth 12.) | 


Example 1. 


The 2gtb, of March, 1 would know when the Virgins Spike comes 
upon the eAderidtan ? 


Therefore, I look for the Right Aſcenſion of that Star , and find it to: 
be 13 Hours 9g Minutes : I look alfo for the Right Aſcenſion of the Sun 
in its proper Table, and right againſt the 29 of Afarch,, I find it to be 
1 Hour 10 Minutes, which being ſubtraCted from the Right Aſcenſion of 
the Star, 13 Hours 9 Minutes, there remaineth xz Hours 59 Minutes, 
which is the time that the Yirgin Spike comes to the Meridian in the Af- 
ternoon. But you are to take notice, that the Table of the Suns Right 
Aſcenſion is Calculated but for Noon, and that it doth increaſe about 
4. Minutes each Day ;. and therefore to be more: exact , you ought to- 
proportion that difference, by allowing for every 6 Hours in the After- 
noon 1 Minute ;, by which Rule you will find that the propoſed Star will* 
be on the Meridian at 11 Hours 57 Minutes in the Afternoon, becauſe 
of the 2 Minutes, which muſt be ſubtracted for the increaſe of the Surs. 
Right Aſcenſion in 12 Hours, (one Minute making no difference.) 


Example 2:.. 


: The 18th.,of Oftober, 1 would know when the great Dog (Sirius )' 
comes upon the Meridian ? 


Therefore, I look as before for the Right Aſcenſion of that Star, which 
Efind ts be :6 Hours 34 Minutes; I look alſo for the Suns Right Aſcen- - 
fon on the 18th. of Ofober , and find it to. be 14. Hours 12 Minutes: 
Now- becauſe the Right Aſcenſson of 'the Star is leſſer than the Right A/-- 
cenſion.of the Sun, 1 add 24 Hours to the Stars Right Aſcenſion, and there 
comes 30 Hours 31 Minutes, from which I] ſubtraCt the Sims Right: Aſ- 
cenſion 14, Hours. 12 Minutes, - and the remainder- is. 16 Hours '19 Min... 
from which I ſubtract the: 12 Hours, from Noon to- Midnight., and 
there remaineth 4 Hours 19 Minutes,. which is the Time that the-pro- 
poſed. Star. ('Siriws ) comes tothe Meridian in the Morning. But to be - 
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more exact, you ought (as in the precedent Example) to ſubtraCt 3 
Minntes for the increaſe of the Suns Right Aſcenſion in almoſt 18 Hours, 
and fo 4 Hours 16 Minutes will be the Time thas the Great Dog Sirius 
wil be South, or on the Meridian. : 

S. I underſtand now very well how to find what Time any Star comes 
upon the Meridian, but how ſhall I know by it what Time: of the 
Night it 1s? 

T. You may know it by the ſame Rules by which I did find, the 
the Time of the Star coming upon the Meridian, there being no more in 
it, then to ſubtract as before the Righr Aſcenſion of the Sun, from the 
Right Aſcenſion of the Star, and the remainder 'will ſhew you what. 
Time of the. Night it. is. 

ef: Example 1. 


The Night on the 19th. of November , the brighteſ# 'Star in the Pleiades : 
being South, ( or on the Meridian) I would kyow what Hour of the: 
Night it « ? $5 211 EE 


Firſt, I: look for the Right Aſcenſion of the propoſed Star, and find! 


it to be 3 Hours 29 Minutes; I look alſo for the Right Aſcenſion of the . 


Sun (in its proper Table) on the 19th. of November, and find it to be 
16 Hours 23 Minutes, and therefore muſt add 24 Hours to the Right- 
Aſcenſion of the Pleiades, comes 27 Hours 29 Minutes , from which I: 
ſubtract the Right Aſcenſion of the Sun 16 Hours 23 Minutes, 'and there - 
remaineth 11 Hours 6 Minutes, from which I ſubtra&t 2 Minutes more. 
for. the: increaſe of. the Suns Rigbt- Aſcerſion in 12 Hours, comes 13. 
Hours 4. Minutes for.the true-time of the-Night, as was required.. 


Example 2... 
The. Night. on the 16th. of Oftober , the Star in the Lift Foot. of Orion: 


(Regel ) being South, or. upen the Meridian; - I deſire w know what time: 
of the Night it 6 .? 


| Hours. Min. 
Regel Rigpt Aſcenſion. . .... | ;,..' . 4. wt 
Add @-.- $76 - o o . . © 0 ad . - ' 4: OO 
Comes .. --. +» 28 5g: i 


The Suns Reght Aſcenſion, Subtract : Sia, 14 Og. 
Rethaineth+:: .- of.» +.) » +5 ot ok up 55 E* 
The 12 Hours from:Noon to Midnight; Subt.. 12 oo 
Time in: the Morning. -. + |. ---- |»; + |; 0% $$32 
Two Minutes for theincreaſe of the-Suns Right 7 O2 

Aſcenſion, (in-12 Hours) Subtract .. FTI 
The Time of the Night required, is.. . . ..-. + 02. 535 inMor:-- 


a 


> " [1 - 6 ths - 
WR -* Salts.” : L 
L VR. 
3 
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Hom: to. find the  Honr -of the Night without the. San or Stars 
| Right Aſcenfion.. | 


'$. Is there. no way: to find the, Hour of the-Night without the Tables 
:of the Snn'and Stars Right Aſcenſion ? xr : 
T. Yes, there is, but you muſt be uſed to it before you can tell readily 
-what Time of the Night it is, but then being very eaſte I will fhew you 
this way, which is thus: Having obſerved ſuch a Night in the year, that 
Aucha Star was at the Horizon, Meridian, or any other point or-part of the 
Heaven at ſuch Hour of the Night, if a Fortnight.after you ſeit in the ſame 
.place or point, you may conclude that it is an Hour-later-than the firſt. 
time you ſaw it, for it will come every Day later to it 4 Minutes, 
which is 2 Hours in a Month , 4 Hours in two Months , aud ſoforth ; 
this being known ,, you may eaſily find-out the Hour of the Night only 
by ſubtraing 4 Minutes for.every Day paſt, fince you-firſt did-obſerve 
.the Star on the Meridian, or any other point in the Heavens: 


Example. 1. 


"The 13th. of December , having obſerved. that :the Left Shoulder of Orion 
was. South (or on the Meridian.) at..11 a Clock, at Night, and 20 Days 
after ſeeing_the ſame Star on the Meridian, I would know what time of the 
Aight tw? —\ _ 
Therefore, I Multiply the.20 Pays. paſt by 4 Minutes, (that the Star 

«comes later every Day.to the Meridian) and there comes- 80: Minutes , 

which being divided by 60 (becauſe 60 Minutes makes an Hour) comes 

x Hour -20 Minutes , which I ſubtrach from 11 Hours, (the Time of 

*my firft Obſervation) and the remains 9g Hours 40 Minutes is the Time 

-of the Night, required. The ſame is to be done of any: other:Star, obſer- 

ved either above or.under the Pole Star, or any-other-Pointabout it. 


How to find the Hour of the Night by the ſhadow of the Moon. 


$. row is the Hour of the Night known by. the ſhadow of the 
Mc ------ | 

T. It is eaſily known by a Sun Dial, obſerving'by:it the Hour as at 
the Sun , then adding- tothoſe Hours the Time that the Moon comes to 
the South, (that, Day) the ſum will ſhew you the. Hour:of the Night, 
{ but if it be above 12, ſubtract, 12 therefrom; andthe: remainder will 
be the Hour required.) | | 

S. How ſhall F- know when the Moon comestothe Sonth?. 

T. The way to know/-it, is to Mutitiply the Moons Age by 4, and to- 
divide the Product: by. 5z and the Quottent will giye the:Hours that 
the. Moon. comes- to the: Sonth ; + and- if” there 'remaineth' any thing in 

; your 
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your 'Diviſien, you muſt Multiply it: by 12, and the Produ&t will- be - 


the Minutes,.which muſt be added to the Hours that the Moon comes to 
3 If Two, 24 
tes; by which 


the South ; for if. One remaineth it is worth. 1 2 Minutes 
Minutes 3. if Three, 36 Minntes; and if Four, 48 Minn 
Rule, you will fmd that the. Moon will be: Sonth at 9 a Clock 36: Minntes - 
paſt, when ſhe is 12.Days-Old :- This being underſtood, 
find the Hour of the. Night. by the ſhadow of the Moon. 


Example. 


.you may eaſily 


The e Aoon being 14, Days Old, Ffind. yy the: precedent Rale that: ſhe comes - 
to. the obeys 12 of the Clock orc i P 
Dial it is balf an Hour paſt 3 , the Hour of the Night is required ?. 


Therefore, I add the 3:Honrs 30 Minutes that the ſhadow of the 


'9 and by my Sun-- 


r{ 


Moon ſheweth (upon my Dial ) to: 11 Hours 12 Minutes , the Time - 
of the Moon's Southing, comes 14.Hours 42 Minates, from which I ſab- - 


tratt 1 2 Hours, remaineth. 2 Hours 42 Minutes, for the: Time of the: 


Night. required. 


The ofe of Table FII. page 20. . 


T.CTPHE ſeventh is a Table of the Suns Right eAſcenſion, whoſe. uſe is. 


_ already taught with that.of the Stars Right eLſcenſion's. 
The Uſe of Table PHI. page 21: 


"TE eighth" is a Traverſe Table. to every Quarter: Pomtof the. 
rt of a League, or Mile. 


Compaſs, to the: 180 
S. What 1s the uſe of this 


raverſe Table ? 


T. This- Fable.ſhews the. difference of Latitude and. departure from: 


the Meridian. 
S. Pray ſhew me how? 


« T., Seek:the Courſe Run:on the. Top 


® 


of the Tabk, if 'it be not-more-- 


than 4 Points from-the: Meridian (or North and South Points) and the ].: 
Miles- or-Leagues failed in the Left-hand Column downward, and un- - 
der the Courſe and againſt. the Miles or Leagues failed, (to wit, under - 
N $) you will have the difference of Latitude, and under EW, the- 


- departure-from. the Meridian. 


E: xample. 


Suppoſe a' Ship Sail* North North Eaſt 2.5 Miles, and the difference. of 


Laitude and Departure be required? - 


North”: 


6 
— 
<, 
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North North Eaſt:is 2 Points diſtant from the Meridian, wherefore 
Tlook for 2 Points at the Top of the Table, and in the Column under 
it, and againſt 25, I find under N'S 23.19, (which ſhews that the 
difference of Latitude is 23 Miles 332 parts, (of 100) and under E W 
9.57 for the departure from the Meridian. But if the Courſe be above 
4 Points from the Meridian , then you muſt ſeek for it at the bottom of 
the Table, and the Miles or Leagues failed in the Right-hand Column 
upward. | | 


Example. 


Suppoſe a Ship ſail North Weſt by Weſt one Quarter-point Weſterly, 40 Leagues, 
| and the difference of Latitude and departure be: required ? 


North Weſt by Weſt one Quarter-point Weſterly, is 5 4 Points 
diſtant from the Meridian, wherefore I ſeek for it at the bottom of the 
Table, and then look upward in the Right-hand Column for 40, the 
Leagues failed; and over the Courſe, and againſt the Leagues failed (over 
NS) is 20.56 the difference of Latitude, and over EW is 3 4.31 the de- 
parture from the Meridian. 

S. This 'I very well underſtand, but how if the- Leagues or Miles # 
failed, be an odd Number above +60.,- for I ſee that the Table skips from 
60 to 70, &c. What muſt I do then? 42s 

T. Then you-mult divide your number of Leagues or Miles into two 
.Or three. parts, viz. Hundreds, . Tens,. and Units. 


PE Example, 
Suppoſe a. Ship ſail 274, Miles Eaſt North-Eaſt, half a Point Eafterly,, and 
the difference of Latitude and departure be required? * 


-Firſt,, find the Courſe (which is 6 Z Points ) at the bottom of the 
Table, then ſeek your Miles in the Right-hand Column: Thus, 
. Diff. Lat. Depareure. 


Fai 2007 Aginſt which and over. the-. | 5 - "ung "wy 397 
T_T" OE Cane £1 SE ES: 05: v0 
Laſtly 4 Courle. 7.9 '- COFE 16Y EW QC oz 83 
So 274 Miles failed upon this Point gives 79.51 . 


y 
' 


- 262 11 


The Uſe of Table IX. page 29. 
# HE ninth is a Table of Aridient Parts. 


{ . S.. Whendo:yau make ufe-oſthis Tabls of Meridional Parts ? 
T. I make uſe of it in Mercator's ſailing, for which it chiefly ſerveth. 
S: Y\hy do you call it a Table of Aeridional Parts ? 


T. Becauſe 


£24 nx oof, 
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T. Becauſe it ſhews the e Meridional Parts” for every Degree and 
Minute of Latitude, which Parts ſerveth to find the Aeridjonal HMiles 
or Minutes, between two places. 

S. What is the firſt thing to be known ? 

T. The firſt thing to be known is, that you muſt enter the Degrees 
of Latitude on the Head of the Table, ( where they are marked or 
laid down) and the Minutes down the Lefr-hand Column ; then con- 
' ſider whether both places lies on the ſame ſide of the EquinoCtial, or the 
one on the one fide of the EquinoCtial , and the other on the other, or 
whether one be on the EquinoCtial, and the other wide thereof; for the. 
caſe differs according to the Propoſition, as you will better underſtand 
by theſe Directions. - | 

1. When both places are in Latitude North, (or in Latitude South ) 
then ſuþtra& the Meridional Parts anſwering to the leſſer Latitude, out 
of thoſe for the greater, and the remainder will be the Meridional diffe- 
rence of Latitude. TS 

2. When one place is in Latitude North, and the other in Latitude 
South, add the Meridional Minutes. belonging to each Latitude together, 
and the ſum is the Meridional Minutes between them. 

3. Whenone place lyeth under the EquinoQial, then the Meridional 
Minutes that are found under the Degrees of Latitude the other place 
lyeth in, is the Meridional difference of Latitude. 


Example 1. 


eAdmit it is required to find the Meridional Parts, or Minutes, between the 
Latitude 39* 35' North, and 43* go North ? 


Under 48? and right againſt 5o' in the Left-hand 2? 66 
Column-you will-find '. ,', ., . .. . . CORR 
Under- 397 and anninit 33's [4 . fo « « 2590.2 


The Meridional parts between the Lat. propoſed, are 0776.7 


Example 2. 


To find the Meridional Parts between 18* 20! South Latitude , 
and 37* 45' North. 


Under 37*- and againit 45” 1S{ . « . - - 7; 244068 
Under 193? and againſt 20' 8|,, . . - '. | 18165 


The Meridional parts between the two places are 1330.1 


Qqq Examvle 
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Example. 3. 


To. find'the Meridionat Minutes. betweet. the. Equinoftial: and: 
Latitnde: 46* 14. 


n_ 46* and apainſt 14 is 3195:8,. the Meridional Parts res 
ired. . 

ig That in this- Table you are to cot. off: the laſt Figure:of Me- 
ridional Parts-as in the. precedent: Examples, becauſe it is! but. fo many. 
I oth. parts-of; a Minnte;,, , the reaſon that: it-muſt' be. neglefted when it: 
is under: 5,, ({'Min.). but if above that Number you may-add a Migute. 
for it-, and ſo you will fin& the- Meridional parts: of 46* 1 4' ſhould be- 
rather 3136 then 31-35, beeauſc of the 7 ofa Minute remaining. 


Phe. Uſe of Table X. page 57: 


Z. — tenth-is: a: Table of: the. Miles: Eaſt or Weſt, that. Anſwer: 
- the Degrees of: Longitude inthe fourth Rumb. 
S. For what-uſe is. this Table ?- 


—A -- 


it ? 

T. Your requeſt is-very juſt", andT hope-to ſatisfie:you., ſince-two or- 
three Examples will make it as caſie and intelligible as you can defire. 

Admir- then-, that a Ship, fail from:the Equinoctial on ſome Point: 
between the North and the Eaſt to 15 Degrees of Latitnde, and then 
find ſhe. hath: made. 600 Mitkes-departuxe-Eaſt. To find the Degrees of 
Longitude: anſwering to: this 600 Miles , look in your Table for: 1 - De- 
grees Latitude, and right: againſt it yow-will find g0Oc Miles (that .s to-. 
ſay, the Miles Eaſt the. Ship would have beer if ſhe had filed on the 
fourth Rumb, either YE, NW,..SE, or SW.) and 15 Degrees 10 
- Minutes. Then ſay/by'the Rule of Three, 

eAs goo Miles-is.to 15 Degrees xo Minutes ,. - | 

So is- 600 Miles t9 a fourth Nomber, which being divided by 60- 
will give. 10 Degrees 6 Minutes of Longitude; .but if you work your 
Traverſe by Leagues, you mult firſt reduce the Leagues proceeding, from - 
your Traverſe-Table into Miles , and then work as before. 


If. 


od We. * 


4< 


Praftice. 
1f goo Mites give 15 Deg. To Min, 'What will '600 Miles'pive ? 
60 


g IO 
600 


546000 


990) 556000 (606 
600 


Example. 


eAdmit a Ship ſail from the Parallel of 25 Degrees of Latitude North, (on 
ſome Point between the South and the Weſt.) to 15 Degrees of Latitude (alſo) 
North, and then find fhe hath made 490 Adiles departure Weſt , the De- 
grees of Longituds anſwering to this 400 HHles 1 required ? 


In this caſe , you muſt firſt ſubtract the Number, which in your Table 
anſwers 15 Degrees of Latitude North, from that of 25 Degrees; that 
is to ſay, (the leſſer Number from the greater, or) 900 Miles from 1500 
Miles, and 15 Degrees 10 Minutes from 25 Degrees 50 Minutes, and 
there will remain 600 Miles, and 10 Degrees 40 Minutes ; then ſay by 
the Rule of Three: Tf 600 Miles give 10 Degrees 40 Minutes; What 
will 400 Miles give? (and the Quotient of the Diviſor being divided 
by 60) there will come - Degrees 6 Minutes. 


Parttice. | 
If 600 Miles give 10 Degr. 40 Nin. What will 400 Mites give? 
| 60 


640 
Me. 
256000 
600) 256000 (426 
- 409 


$, What muſt I do, if by the difference-vf Letigitude 1 would find 
the Miles Eaſt or Weſt, anſwering thereunto? | 
k.7. You muft then Reverſe the Kule of Three , and do the contrary of 
what you have done before. | | 
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es for Example. 


Admit that. in the Parallel of 15 Degrees the difference of Longitude 
1s of 160 Degree 6 Min. £23, and would find the Miles Eaſt ( or Weſt d] 
anſwering thereunto. 

Look in the ſaid Table againſt the Latitude of 15 Degrees, and there 
you will find g0o Miles and 15 Degrees 10 Minutes; therefore ſay by 
the Rule of Three: If 15 Degrees 10 Minutes give goo Miles; What will 
10 Degrees 6 Min. $48 give? and there will come 599 Miles, and 310 
remaining , which with the 600 over and above the 10 Degrees 6 Min. 
© makes a Minute more, ſince the Diviſor is but 910; and fo the ſum is 
600 Miles. 

Prattice. 


If 15 Deg, 10 Min. give g00 Miles ; What. will 10 Deg. 6 Min. £22 give > 
y 60 : | | . 60 | 


910 x D6ty hes: 6c6 
. —— 900 
Wm 545400 


'- 91) 54540 (599 


DOD, JEM 7 
The Uſe of Table XI. page 65. 


7THE eleventh is a Table to change Degrees and. Minntes of any 
; Parallel into Miles. 

S. What muſt I do to change:Degrees of a Parallel into Miles? 

T. You muſt look the Latitude in the left Column, and the Degrees 
and Minutes-of Lovogitude! on the head of the Table, and right againſt 
the Latitude, and under the Degrees of Longitude you will have the Miles.. 
and Parts ſought. 

If the Longitude given conſifts of Degrees: and Minutes, look the:.- 
Miles and Parts anſwering the Degrees firſt, and then thoſe for the: 
Minutes ;. and if either the Degrees and Minufes be above 10, you muſt 

enter ſeveral Times, as you will ſee by theſe Examples.. 


du 


"Example 1. 


eAadmit I have altered 2 Degrees 45. eHinutes of Longitude under the Parallel 
"of 46 Degrees Latitude, and it be required to find the Miles and Parts 
>,, «1ſwerizg thereto ?, 


L-enter 
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OR : '2 Degrees which gives $3.4 Miles. 
I enter the Table as is directed withg40Minutes which gives 27.28 
: 5 Minutes which gives 03.5 


Inall . . 114.7 Miles. 
Example 2. 


To find the Miles anſwering to 13 Degrees 25 Minutes in the Parallet 
of 44 Degrees of Latitude. 


10 Degrees gives . . . . . 4316: 
3 Degrees gives . .. . . I29.5- 
20 Minutes. gives .. . . . O14 4. 
7. Minutes gives . . . . cog.o 


580 $ Miles... 


S.. Why do you cut off the aſt Figare from the reſt ? 

T. Becauſe it ſheweth but the Parts of a Minute. 

S. How many.of. thoſe Parts do you carry to az Minnte ? 

T. I carry Ten, as you ſee by the precedent Examples; by which you: 


may underſtand. that. the laſt five of your Addition fignifie only 75 of a- 


Mile. 
The Uſe of Table XII. page 73. 


"= E twelfth is a Table to reduce Mites Eaſt and Weſt into Degrees 
| of Longitude. | | 
S, Is the uſe of this Table-as eaſie as the laſt ? 
. T. Yes, for who underſtands the laſt muſt needs underſtand this, there - 
being no more 1n it then to enter the Miles on the head , and the Degrees. 
of Latitude in the Left-hand Column. 


Example:- 
eAdmit a Ship ſail 218 eAdiles Eaſt or Weſt iz the Parallel of - 48 Degrees - 
Latitude, and it is demanded how many Degrees of Longitude are altered ? - 


200 Miles gives .. « - .: «| +| <0. 4 Rom 
10 Mikes Ve . . -- - +» <| «| 0 he 
8. Mlles gives . - ©. 11: 


48 - 


. EY 
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The Uſe of Table XII. page 87. 


TTHE thirteenth is a Table of Rumbs with the difference of Latitude 
and Longitude. | ; 
S. I believe this Table is very neceſlary in Navigation, therefore pray 
give me ſome Examples that may make it very eake to me ? 
T. It is what I did deſign before, in hopes that you will mind thoſe 
that followeth, ſince it is what you ſo earneſtly deſire. 


Prop. 1. 


The Latitudes of two-places, and their difference of Longitude being given 
to find the Courſe and Diſtance. | 


Admit a Ship ſet from Latitude 49 Degrees 33 Minutes North , and 
Tail on fome Rumb between the South and the Welt;'rill ſhe fall in Latitude 
36 Degrees 20 Minutes;North,; and haye altered ;her Longitude 275 De- 
grees 5o Minutes; What Courſe.has, ſhe-kept, and what diſtance. has ſhe 
run ? I ſeek under the fourth Rymb (an this Table) againſt Latitude .49 
Degrees 38 Minutes and nd the. Longitude anſwering thereto 57 De- 
grees 23 Minutes, ang agpjnl 36:Degrees 20 Minutes, 39 Degrees 3 
Minutes; the difference of theſe two Longitudes 57 Degrees 23 Minutes, 
and 39 Degrees 3 Minutes, is 18 Degrees 20 Minutes which ſhould be 
27 Degrees 50 Minutes, .theretare-the fourth was not the Rumb. Again, 
againſt theſe Latitudes I take out the Longitude anſwering to the fifth 
Rumb, and find them to differ 29 Degrees 28 Minutes , which being 
only a few Minutes under the true difference of Longitude 27 Degrees 
50 Minutes, I conclude her to haye failed op the fifth Rumb. 

To find the diſtance, ſubtraft the, giyen Latitudgs.qne. from the other, 
and the difference 13 IDegrees 18 Mingtes, look inthe Left-hand Column 
of the Table, (under the Title Larzzude) and: under the fifth Rumb you 
find 1437 Miles of 60 to a Degree , the diſtance required ? 

If rhe Latitudes had been, the ane North, and the other South, you 
muſt have added them and taken the ſum for the difference. 


Prop. 2 


The Courſe and Diſtance being given with the Latitude departed, to find the 
Latitude ſhe is in, and the difference of Longitude. 


Admit. a Ship fail from Latitude 48 Degrees North, on the fourth 
Rumb; ta wit, SH 860 Miles : What is the Latitude ſhe is in, and 
her difference of Longitude ! Looking under the fourth Rumb for the 
diſtance 860, I find 863 the neareſt to it , and right againſt it & the 

; Column 
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Colum of Latitude) 10 Degree 10 Minutes, but making a proportio- 
nable allowance for the 3 Miles difference, the Latitude is 10 Degrees 
8 Minutes, which being ſubtrafted from 48 Degrees, there will remain 
37 Degrees 52 Minutes the Latitude ſhe is'artived in. Laſtly, againſt: 
theſe Latitudes ( 48'Degrees and 37 Degrets- 52 Minutes) under the. 
- Rumb look the Correſpondent Longitudes,. which are 54 Degrees 52 
Minutes , and 4o Degrees 58 Minutes, and their difference 13 Degrees 
54 Minutes, is the true difference of Longitude. 


Prop. 3. 


Bathi the Latitudes and the-Courſe being given , to find the diſtance ſailed- 
and the difference of Longitude. 


A Ship departs from an Ifland in 49 Degrees Latitude. North, and' 
fails North Eaft by North, 'till ſhe.be. in Latitude 46 Degrees 10 Minutes 


North, her diſtance failed and difference of Longitude is required? 


Againſt the Latitude 40 Degrees, and under the'third Rumb you'l. 


find the Longitudeto be 29 Degrees 1 2 Miftntes, and againft'the Lati- 


tude 46 Degrees 10 Minutes, and under the ſame Rumb you'l find 34 De-- 


grees 52 Minntes, then from 34 Degrees 52 Minutes ſubtraCt 29 Degrees. 


12 Minntes, the remainder 5 Degrees 40 Minntes;, is the difference of- 


Longitude required? | | ; - 
Secondly, take the Latitudes one from the other, and look the remain- 


der 6 Degrees 10 Minutes, in the Column of Latitude and under the-: 


third Rumb youT have 445 Miles the DiRance. . 
Prop. 4-. 


The Latitudes of two places and the diſtance being givew, to-find the Courſe- 
and difference of Longitude, 


A Ship ſails from Latitude 50 Degrees:North, 1265 Miles, and then 


arrives in Latitude 38 Degrees 20 Minutes ; *What Courſe has ſhe ſteered; 
and what is the difference of Longitude? Find the difference of Latitude - 
11 Degrees 40 Minutes, in the.Column of Latitude and right againſt ir, . 
fearching under all the Rumbs for the diſtance 1265 Miles, 1 find it; 


nearly under the fifth Rumb, the Rumb ſailed on. | 


Then againſt Latitude go*, under the fifth Rumb's' 86* 44' Loveit. 
Againſt 33? 20' Latitude, under the fifth Rumb is 62 1a 


| Remains the difference of Longitude” 24: 32 - 


Prop. 6: 
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Prop. 5. 


The difference of Longitude, Diſtance, aud ene Latitude being given , 
to find the other Latitude and the Courſe, 


S. How is this to be done? _ : 

T- You muſt take the Rumb which you judge fitteſt, and examine what 
difference of Latitude will anſwer to the diſtance given, with which 
Latitude ſearch all the Rumbs for a difference of Longitude like that 
given, and where you find it, that is the Rumb ſought. - 


A's for Example, 


Admit a Ship ſail from Latitude 32 Degrees 10 Minutes North, 'till ſhe 
alter her Longitude 7 Degrees 23 Minutes, and make her Diſtance failed 
637 Miles. : 

T chaſe the third Rumb, and ſearch under it *till I find 637, it is againſt 
8 Degrees 5o Minutes Latitude ; which added to 32 Degrees 10 Minutes, - 
gives 41 Degrees the ſecond Latitude ; the Longitude that anſwer to , 
theſe two Latitudes under the Third Rumb, are 3o Degrees 5 Minutes, 
and 22 Degrees 42 Minutes, whoſe difference is'7 Degrees'23 Minutes , 
juſt agreeing to my difference of Longitude given z whence I conclude 
the third Rumb to be that ſailed on. , | 


Prop. 6. 


The differerice of Longitude, the Courſe and one Latirude being given , 
to find the other Latitude, and the Diſtance. 


Admit a Ship fail from Latitude 43 Degrees 3o Minutes North, on 
the fixth Rumb or ENNE, 'till ſhe alter her Longitude 19 Degrees 25 
Minutes, to find the other Latitude and Diſtance. 

Look under the ſixth Rumb for the Longitude anſwering to 43 Degrees . 
go Minutes Latitude, and you'l find 1 16 Degrees 51 Minutes, to which 
add 17 Degrees 25 Minutes, the difterence of Longitude given, and ſee 
for the ſum 134 Degrees 16 Minutes, under the ſame Rumband the Title 
Longitude, and you'l find 48 Degrees zo Minutes, the other Latitud. 

To find the diſtance, ſubtract the diſtance anſwering to Latitude 43 
Degrees 30 Minutes, from the diſtance anſwering to 48 Degrees 30 
Minutes Latitude; and the difference 68, Miles, is the diſtance required? 

When the Latitudes are of different Decomination (or one is North 
and the other South ) add them, and the ſum will be the difference of 
Latitude. 
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 TheUeof Table XI7. page 113. 


F, Ti E fourteenth is a Table of the Latitude and Longitude of 
L Places. 

S. From what Meridian araghe Longitudes accounted ? 

T. The Longitudes are account here from (the Meridian of ) Pico 
Tenerif Eaſterly, as in moſt of the Ghaeds. 

S. What ſignifie the Letters A-agd S inthe Column of Latitude ? 

T. The MN ſignifies that the Latitude before it is North, bur the $ 
fignifies Latitnde South. | . TE 


— 


Example 1. 


What is the Latitude and Longitude of Barbadoes, one of the 
Weſt-India 1/lands ? | 


Againſt Barbadoes you will find 13 Degrees 12 Minutes North Lati- 
tude, and 319 Degrees 40 Minutes of Longitude. 


Example 2, 
Wha is the Latitude and Longitude of Bantam (in the Eaſt-India? ) 


Againſt Bantam you will find 6 Degrees 15 Minntes South Latitude, 
and 126 Degrees 30 Minutes of Longitude. 


S. How ſhall I find the difference of Longitude between any'two places ? 
T. You muſt take the Longitude of the two places, and ſubtraCt the 


leſſer Longitude out-of the greater, and if the remainder be leſs than 


170 Degrees that is, the difference of Longitude, but if the remainder 
be more than 180, ſubtra&t it from 360, the laſt remainder is the dif- 
ference of Longitude. 


Example 1. 


What is the differente of Longitude between Barbadoes and the Weſt-end 
of Tercera, one of the Weſtern Iſlands ? | 


The Longitude of the Weſ#-end of Tercera, is . » 349% 10 
The Longitude of Barbadoes . . . . . . » 319 40 


Difference of Longitude » |» 029 36 


Rre Example 2: 
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Example 2. 


Longitude of the Lizard . . . . -. 12 


What is the difference of Longitude between Barbadoes and the Lizard ? 
"The Longitude of Barbadoes ; . . 319 


40” 
37 


. ; . ® 
The remainder being greater then 180* . 307 
s | REUSE WE + +. +» «+ « +: $60 


Remains the difference of Longitude © . 552 
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NAVIGATION - 


Mizen-top-maſt and running Rigging. 


4. The Mizen-top-maſt. - | 

b. The Mizen-top-fſail-brace. 

c. The Mizen-top-ſail-clew-line. 
4, The Mizen-top-fail-ſheet. 

e. The Mizen-top-ſail-lifts. 

f. The Mizen-crow-foot. 

g.' Hoiſting-linefor a penant... 

hþ. The Mizen-ſheet. 


eMain-Maſft. 


4. The Main-top-gallant-maſt. 

b. The Main-top-gallant-leefts. 

c. The Main-top-gallant-yard. 

A. The Main-top-gallant-braces. 

e, The Main-top-maſt. 

f. The Main-top-maſt-back-ſtay 
. The Main-top-ſail-lifts. 

j The Main-top-ſail-braces.. 

k, The Main-top-ſail-clew-lines. 

1. The Main-top-ſail-leath-lines. 

2. The Main-top-ſail-bunt-lines. . 

' 1, The Mair-lifts. 

0. The Main-yard. 

7. The Main-braces, 

s. The Main-ſheets. 

z. The Main-tacks. 

v. The Main-ſhrowds.- 


Fore-Maſs. 


a. TheFore-top-gallant-maſt. 
b. The Fore-top-gallant-lifts. 


c. The Fore-top-gallant-yard. 
a, The Fore-top-gallant-braces. 
e. The Fore-top-maſt. 
f- The Fore-top-maſt-back-ſtay. 
8 The Fore-top-ſail-lifts. 

- The Fore-top-ſail-braces.. < 


& The Fore-top-ſail-clew-lines. 
T { The Fore-top-ail-icach-lines. 


a. The Fore-topgſail-bunt-lines. - 
m. TheFore-litts. 

0. The Fore-yard. 

p. The Fore-leath-lines. 

q. The Fore-bunr-lines. . 

7, 1 he Fore-braces. 

Ss, The Fore-fheets. 

ft. The Fore-tacks. 

v. The Fore-ſhrowds. 

x, The Fore-clew-garnet. . 


The Bow-Sprit. 


a. The Sprit-ſail-top-maſt. 

b. The Sprit-ſail-top-fail-lifts, 

c. The Sprit-top-ſail-yard. 

d. TheSprit-ſail-top-maſt-ſhrowds. -. 

e. The Sprit-fſail-top-ſail-braces. 

f- The Sprit-ſail-top-ſail-crow-foct.. . 
- The Sprit-ſail-top-ſail-ſheets. 

E. The Hotſe on the Bow-ſprit. 


{. Standing lifts for Sprit-ſail-yard-.. 
mm, The Sprit-ſail-yard. 

2. The Sprit-ſail-ſheets. - 

0. The Sprit-ſfail-clew-lines.- . 
7. The crean-line.. 


